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Americas Fast Growing Industry Offers You 
om EXTRA PAY IN > L EXTRA MONEY 


~ AIR FORCE 


. Many students make $5, $10 a week ou a fixing neighbors’ Radios 
in spare time while learning. The day you enroll I start sending 

SPECIAL BOOKIE TS to show you how to do this. Tester 

you build with 
is yours to keep 


2. GOOD PAY JOB => 


Your next step is a good job installing and servicing Radio-Televi- 


ts I send helps you service sets. All equipment 


sion sets or boss of your own Radio-Television sales 


and service shop or getting a good job in a Broadcasting Station. 
Today there are ver 90,000,000 home and auto Radios. 3100 
Broadcasting Stations are on the air. Aviation and Police Radio, 
Micro-Wave Relay, ian -Way Radio are all expanding, making 


more and better opportunities for serv: communication 


technicians and FCC rs. 


3. BRIGHT FUTURE —, 


And think opportunities in Television! In 1950 over 
5,000,000 Tel sion sets were sold. By 1954 authorities estimate 
25,000,000 Tele n sets will be in use. Over 100 Television Sta- 

t ting 1,000. Now 1s the 


tions are now operating, with experts pred 
time to get r¢ for success and a b t future in America’s 
tast-grow “ dustr Be a Radio-Television Technician. Mail 
coupon tor Lesson and Book—FRELI 


==" | Will Train You at Home 
Read How You Practice Servicing or Communications 
with Many Kits of Parts You Get! 


leep your job w H Mail veer For 2 Books FREE 


Mr. J. E. SMITH, President, Dept. 20° 
National Radio Institute, Washington 9, D.C. 
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You get 
all the parts—even tubes! — 
for this dern Superheterodyne F 

You learn tep. And 
keep it! Get all the facts 


Today’s Shortage of Trained Technicians 
Creates Chance of a Lifetime For You! 
Think « f it! With guided missiles, radar, and other 
electror important to national defense! 
With big TV. With ov 
90 000 to rad r 12,000,000 TV 
sets. With more than 3100 radio statior ver 100 
TV st s nd re i 8 
imag great opy« 
yot d ro KR T 
4 Amer t-growing field. H 

kind you've always wanted — are waiting for YOU 

Job nein Big Money! For YOU! 

in Today's 
Trained R ad r ‘ ake 

good 
And 
sat ' eing hig Men 
peor rest t Men w or t r work ther 
than having to drag t 


National Schools Has Trained 1000's 
of Successful Men! Why Not YOU? 


In almost ever i ‘ 
Nationa b gr sates are f g big s with 
famous compar Or rur g their owr ful 
sine Ww t are Y¢ waiting for N al 
w 
graduate car i big 
opportunities in Radio n-E] fast. 
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for Security! Good-Paying Jobs! 


MAKE THE MONEY YOU'VE ALWAYS DREAMED OF! 


LEARN RADIO 
-TELEVISION 


ELECTRONICS 


Let NATIONAL SCHOOLS 
tod nlimited tunit 


Only National Schools Gives You This 
Professional Multi-Tester! 


We Teach You How To Make Welcome | 
Extra Money—While You Learn! r 


h week in spare 


Here are only a Few of the 
Good-Paying Jobs You Can Choose 
Radio Station Engineer, District Service Mana 
er Aircraft Radio Inspector, Own Your Own 
epair Shop, Inspector Technician, Servi 
Specialist Special Ge »vernment Jobs, Complete 
IV Service, Sound Truck Operator. Many more 


e! F rs 
Ways We teach tart rning and ear 
from the da ben? From tt rv first 


WE SEND YOU LOTS OF PARTS 
LIKE THIS! 


Attention! Men Going into Service Soon! 


» 
NATIONAL SCHOOLS 
hows how easy the training Los ANGELES 37, CALMORIGA . ESTABLISHED 1905 


IL THIS COUPON TODAY— WITHOUT FAIL! 


NATIONAL SCHOOLS, Dept. 72 
4000 South Figuerce Street 

Los Angeles 37, California a 

Ma me FREE the t k entioned t ad_ A ® 

al x 

vey 

a 


‘ 


q 
= j 
ap. BY EASY SHOP M OD 
8 la f it i, It i Ang \ 
he four large buildings of It ity is ¢ 
— x 
TELLS YOU HOW! 
Get this valuable book teday. And if you ————— 
hurry —YOU GET A FREE SAMPLE LESSON, 2 
TOO! Shows National Schools 
Home Training is. the coupon today. 
pur 
| 
BIG SALARY 
YOU HAVE 
ALWAYS 
WANTED! 


Te You, 


Be Sure of Your Installations...Next Year 
Means 


\ 


how” that has grown through 


actual service since the 


inception of Radio. 
ie | “#E * Now, you can be sure of your —an ability to co-oper- 
installations with Belden Micro- 
phone Cables. They are Aptitude- 
Tested and rated to give you safe 
CABLE and complete knowledge of their 
characteristics. Furthermore, 
Belden Mike Cables are built for 


maximum service. Put them to 
work for you now—and be sure... 
e specify Belden. 


Belden Manufacturing Co., 4623 W. Van Buren Street 


ate In pMONeering new 
wires to meet or antici 
pate industry's grow- 

ing needs. 
In the years that 
follow 

This Belden 
Program Is— 
— TO BE 
CONTINUED 


Chicago 44, Illinois 
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No. 8411 No. 840! No. 8422 No. 8410 No. 8412 No. 8423 No. 8424 
Nominal ¢ Nominal ¢ pe Nominal apact Nominal apact Nominal Nominal apaa Use for inrer 
tance $7 mmt per tance 25 mmt pet tance $2 mmt per tance 33 mmf per tance 68 mmt per tance 54 mmt per connecting power 
te Use parti ft. For crysra ft. Use specially ft. For crystal, ft. Use specially ft. Use particu cable for all ele 
ilarly tor lapel ribbon, ca ’ tor carbon micro ribbon, carbon tor carbon micro- larly for carbon tronic uses. Also 
microphone microphones phones microphones phones microphones. microphone cable 
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a The data that Launched Thousands 
of Careers is vours FREE... 


to show 


HOW YOU CAN BE SUCCESSFUL IN 
RADIO =—TV — ELECTRONICS 


v= CAN plod along for years, getting a paltry sands of professional radio men with technical educa 
increase now and then, enjoying little security, tions. During World War IL CREEL trained thousand- 
finding your work dull and drab. for the Armed Services. Leading firms choose CREI 
Then something happens. Things look up. You be- courses for group training in electronics at company 
come more confident. Your earnings rise. You feel expense, among them United Air Lines, Canadian 
more important. Broadcasting Corporation, Trans Canada Airlines 
“Luck.” some may say. Sears. Roebuck and Co.. Bendix Products Division 
“Contacts.” others may suggest. All-American Cables and Radio, Inc., and ROA Vietor 
But in your heart, you will Know the answer: “Train- Division. 
ing.” And it all may have started the moment you filled CREI courses are prepared by recognized experts 
outa coupon requesting a copy of a free booklet in a practic al. easily understood manner. You vet the 
named “Your Future in the New World of Electronics.” benefit of time-tested materials, under the personal 
From this data you get knowledge of where you stand supervision of a CREI Staff Instructor, who knows 
in’ Electronics. Tremendous expansion leaves this and teaches you what industry wants. This is accom 
gigantic industry pleading for trained men. In the plished on your own time. during hours selected by 
defense build-up alone, more than $7 billion in elee- you, and controlled by your own will power. Thi- 
tronics contracts have been complete training is the reason 
awarded. Pop manufacturers that graduates find their CREI 
sold about billion worth of in OC erm diplomas keys-to-success in’ Ra 
electronic merchandise in 1951. ix done with the latest equipment, in ideal dio, TV and Electronics. CREI 
By 1900. the radio-eleetronics surroundings, under close personal super- alumni hold top positions in 
industry should do no less than vision. New classes start once a month America’s leading firms. At your 
10 billion dollars per vear. not For a CRED Residence School catalog. service is the CREE Placement 
counting military orders. check the last line of the coupon below, Bureau. which finds positions 
Poday there are over 50.000 for advanced students and grad 
radio-equipped police cars: an even larger number of uates. Although CREI does not guarantee jobs. re 
taxis are radio equipped (at least 65.000) > 28.000 e:- quests for personnel far exceed current supply 
vilian planes have radio: 27.000 American ships have Now is the time of decision for you. Luck will not 
radio: there are 9.200 industrial radio network instal- propel you forward unless it finds you trained. Con 
lations. tacts won't budge you an inch unless vou have the 
Today there are over LOO.OO00300 radios in’ use. shill to back them up. The answer is: Technical Train 
There are 1L6.184.000 sets and 109 TY stations in ing... and willingness to learn. Tovether they will 
operation. The freeze-lifting makes possible 2.053 bring you increased earnings in this new Age of Elec 
new TY stations. and untold millions more TV sets. tronics. Fill out the coupon and mail it now. Well 
Countless positions must be filled —in development, promptly send you your free copy of “Your Future in 
research, design, production, testing and inspection, the New World of Electronics.” The rest) your future 
manufacture. broadcasting. telecasting and servicing. is up to you. 


To fill these posts. trained men are needed men who 


somewhere along the line take time to improve thei : 


take two minutes to send for a booklet. 


“Your Future in the New World of Eleetronies” CAPITOL RADIO ENGINEERING INSTITUTE 4 
shows you how CREL Home Study leads the way to Dept. 147D 3224 16th St., N.W., Washington 10, D. C - 
described above. FIELO OF Practicnl Television Engineering 

However, CREL does not promise you a “snap.” — 
With an accredited technical school such as this, you 
must study to convert your ambition into technical 
knowledge you can sell in the fabulous Electronics — : 
market. City Zone. Stote 

Since its founding in 1927. CREL has provided thou- 
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1. Glass bead type assembly is stronger, 
both mechanically and electrically — gives 
greater protection against leakages and 
arcing. 

2. Double cathode tab provides double 


protection against failure in the cathode 
circuit 


3. Low resistance of outside conductive 
coating minimizes radiation of horizontal 
oscillator sweep frequency. 


4. Fortified screen composition resists burn- 
ing (X pattern) 


5. Rigid control of internal conductive coat- 
ing materiolly improves service reliability. 


Tung-Sol Picture Tubes can be used 
re) with single or double field ion trap 
designs 


TUNG-SOL. 


RADIO, TV TUBES, DIAL LAMPS 


TUNG-SOL ELECTRIC INC., Newark 4, N. J 
Sales Offices Atlanta « Culver City Calif 
Dattas « Denwer « Detroit Newark 
Tung. Sol makes All Glass Sealed Beam Lamps Minature 


Lamps, Signal Flashers, Picture Tubes. Radio TV and 
Special Purpose Electron Tubes 


The Radio Month 


NEW CONTRIBUTION safety 


is an automatic plane-position indicator 
leveloped by Arma Corporation, sub 
lary f ar Bosch CAA 
mnirange wna re ransiated auto 
natically nt ovemer ofa 
or ar minated i} yiviny the 
plane n and 
‘ eurinyp at t rie 
The equipment t f the 
ited indicat hown in the 
t and oar amplifier-sery init 
fit the inda air ratt ‘ m 
munications rack, Tota eight i nly 
pound 


NAPERVIELE 
M 


Map and arrow-like symbolic marker 


In the Arma pictorial computer as 
many as 700 translucent charts cover 
ing the plane’s route are printed on a 
roll of $5-mm film. Each chart covers 
an area $4, 64, 157, or 274 miles across, 
depending on the scale ind is centered 
on one of the 291 omnirange bearing 
stations currently in operation. These 


stations transmit two v.hf signals 


whose relative times 
plane give the pilot an accurate bearing 
on the station and enable to f Ww 
i prescribed course. (See the February 
1951, issue of RADIO-ELECTRONICS.) 
Ordinary omnirange receiving instru 
ments show only that the plane is on 
(or off) course without giving actual 
position over the ground. In the new 
automatic computer ct 
ected as required on a 10-inch sereen, 
and the plane's position (accurate with 
in 0.4 mile) bearing, (withir » degree) 
and heading (within | degree), are 


hown by a symbolic marker (see arrow) 


are projected on the radar-like screen. 


RADIO TELESCOPES tools 
of astronomy, the world’s oldest science 

are taking widely different forms in 
the United States and Great Britain. In 
this country, Ohio State University will 
use an array of #-element helical an 
tennas. Eight bays iS elements in all 

mounted on a 160-foot movable steel 


cradle, will probe interstellar space for 


!50-me radiations from cosmic disturb 
ances and island universes more than a 


million light vears away. Similar bays, 
added from time to time, will extend its 


range to even Vaster distances 


In England, Manchester University 


vill use a gigantic “searchlight” beam 
at Jodrell! Bank. Floating on columns 
ISS feet high, the 250-foot, 1,270-ton 


projected on the screer Instead t A 
culating his position, the | n see 
where he ata glance 

Code perforat ons " eact hart 
automatically compensate tht ghia 
tuating fingers for ile ange nd 
itferent statior frequer 
may be changed in 10) secor ind at 
automatically centered on the sereer 
parabolic reflector will take four years 


to build 


Single bay of Ohio State's antenna array. 
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Six quality features of all 

oe Tung-Sol Picture Tubes 

ve mean better TV 

4 

at receiver operation 


—with the aid of BOTH 
HOME EQUIPMENT 
and HOME MOVIES 


Above What will mailing the coupon below do for YOL 
Work over Just this! You'll find out about one of today's most 
300 —— le practical ways to prepare to get into 
: America's amazing billion dollar opportunity field of 
fascinating TELEVISION. RADIO-ELECTRONICS. You'll se« 
experiments how to get into fascinating work that pays well. .that 
with this offers one of America's most promising futures 
equipment that enables youtostart yourown business almost ‘on 


KEEP 300 a shoe string,’’ if you prefer this to a job opportunity 
all test Build over perimenics And above all, you'll get some GOOD NEWS 
equip- cinatind 1G especially welcomed by men anxious to earn REAI 
from 108 MONEY in this thrilling field. For you'll seethat NOW 
Electron cer. you can get the kind of practical, laboratory type 
je elevision - Radio - Electronics and 
Build vor you LEAVING HOME 
ciol-tyP® dhe You'll see that DeForest's Training, Inc. 
win 10. 7 des must for everything needed to set up your own HOME LAB 
ORATORY. You get and keep the same type of 
work. tof electronic equipment used in our modern Chicag 
Television” ovie s0° -Training Laboratories. You get home training that 
16mm. aoltywor? der- includes the knowledge and experience gained 
3. use e eres of ies? wer from training thousands of students first hand 
ond ive mov os? ipo etter in Chicago. And to top it all, you use DTI's 
duced ins? you amazingly effective and exclusive home train 
tul oid \s faster ing aid INSTRUC TIVE MOVIES. But why 
oted, not get the complete story? Mail coupor 
0-008 di today for information-packed literature 
Jessons If you prefer, get all your preparation 
5 Get on 10 IN in our new Chicago raining Lat 
nd oe als. oratories—one of the finest of its 
MENT voting piet kind. Ample instructors, modern 


od 
after ow sy ot the © equipment. Write for details! 


Mail © MILITARY SERVICE! 
Get BOTH of these colorful, If you're subject tomil 
information- packed folders itary service, theinfor 


FR mation we have for 
EE you should proy 
very helpful. Mail 


coupon today 


DeFOREST'S TRAINING, INC., DEPT. RE-7-1 
2533 N. Ashland Avenue, Chicago 14, III, 

| would like valuable 
= information-packed folders showing how | may get started 

toward a good job or my own business in Televisior 
Radio-Electronics. 
DeFOREST’S TRAINING, INC. 
AFFILIATED WITH 

DeVry Technical Institute Street Apt 


CHICAGO 14, 1LLINOIS City Zone State 
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LEGION OF MERIT was awarded 
Master Sergeants Forrest ¢ Wolferd 
and Robert C. Williams, U.S. Air F 


igners of the vacuur tube trainer 


pictured on our June 
work on the device 


NEW 


MODEL CT-1 


The Scanafar, new Astatic TV 
Booster development, incorporates improve- 
ments that match the forward strides made in 


newer model TV Receiver front-ends. It stands RADIO'S LIFE HISTORY, ‘he 5.000 
alone as a working companion with the new volume “RCA-Clark Collection of Ra 
receivers, for added picture brilliance and clarity dione, was presented nv | 16 to 
assachusetts Institute of echnoiogy 
... and offers a still higher measure of reception 
improvement for older style sets. The Scanafar radio pioneering and development is 
presents a new minimum noise figure with max- files of early 
photographs, hHiueprint 
imum gain. Band width (over seven megacycles books, biographies, and scrapbooks as 
on all channels) and picture definition are ex- sembled by George H. Clark, M.LT 
cellent. A balanced, cascaded circuit is em- alumnus and retired RCA executive 
ployed, with a neutralized 6J6 tube driving a 
6BQ7 (the highly touted “quiet tube’). Both AN SMONTH SEARCH for th 
cuuse Oo frequent elevision blackout 
tubes are used over the entire TV frequency 
range. It all adds up to booster performance fully through the combined efforts of a 
that is unparalleled today. Test this new unit 
yourself .. . at your first opportunity. Be pre- States Congressman, and the FC( 
pared for a new experience in booster aid to The railroad, long a popular target 
for complaints, finally proved its new 
TV reception Diesel engines were not to blame. An 
appeal to Congressman Ernest Greer 
wood brought a truckload of FCC eng 
THE * from Washington. They pin-pointed a 
EXPORT DEPARTMENT highway light pole as the culprit. Vi 
40! Broadway, New York 13, N.Y. bration from passing vehicles and trains 
Cable Address [ASTATIC ] ORPORATION had damaged an insulator at the top. A 
ASTATIC, New York N J CONNEAUT, OWIO new one, supplied by the power com 
CANAD CANADIAN ASTATIC LID TORONTO ONTAMO pany, cured the trouble completely 
| end— 
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10 The Radio Month 
an was told in the Ma ; f 
RaDIO-ELECTRONICS by Profs A 
B. Lovell, head of the British project 
— 
| 
me 


How 


Commercial 
row Radio Operator 


can tram y to pass your FCC 


License Exams minimum 
time if youve had any practical 


radio ea perience—amateur Army 


Navy. rad servicing. or other My 
time-proved plan can help put you 
too, on the road te success 


Let me send you FREE 
the entire story 


Just fl out the coupon and mail 
will tree of charge, a 


copy of “How te Pass FCC License Tells where t 

Exams plus sample FCC-type location of ining office scope « 
‘ Quired ae prepa or 

Exam, and the amazing new book tiens, positive method of check: 

tet Money Making FCC License before taking the examination 

iatormation 


Get Your — Ticket 2 a Minimum of Time 


E G A A T E Our Amazingly Effective 


TO TRAIN AND COACH YOU AT HOME peeilennon spaying 
IN SPARE TIME UNTIL YOU GET Helps CIRE Students Get Better Jots a 
Here are a few recent examples of Job-Finding results 


GETS FIVE JOB OFFERS FROM BROADC: AST STATIONS 
Your ‘Chief Engineer's Bulletin’ is a grand way of ning employment for 


graduates whe have obtained their ist class license Cine © my name has beer » the 
ist | have received calls or letters from five stations in the southern states and am 


If you have had any practical experience—Amateur, —s0« employed as Transmitting Engineer at WMMT 
Army, Navy, radio repair, or experimenting GETS CIVIL SERVICE 108 
have obtained position at Wright. Patterson 


Junior Electronte Equipment Repairman The Emapto nt Ap at 
for me had a tot to do with my landing this desirable fn 
Charles Loomis, 4516 € 
Employers make TE GETS 108 WITH CAA 


- ONLY HOME ave had half a dozen or % er 
fifty of the two hundred employment a 
JOB OFFERS Like These STUSY COURSE | 
WHICH SUP na Administration as Maintenan e an n 
to Our Graduates Every Month PLIES FCC-TYPE | You very much for the fine cooperation and help your organ 
y EXAMINATIONS zation has given me in finding a job in the radio field 
Letter from ¢ } Broades \ with radi WiTH ALL LES Dale E. Young. (22 Robbins St. Owosse Mich 
ta SONS AND FI 
we juipment WAL TESTS Your FCC Ticket is recognized in all radio fields 
Telegram fr ‘ neer, B @s proof of your technical ability 
Have 


These ore just o few examples of the job aie that come to our a, 
periodically. Some licensed radiomen filled each of these jobs . . it 
might have been you! 


HERE'S PROOF FCC LICENSES ARE OFTEN SE- 
CURED IN A FEW HOURS OF STUDY WITH 
OUR COACHING AT HOME IN SPARE TIME 


CLEVELAND INSTITUTE 
OF RADIO ELECTRONICS 


Desk RE-43. 4900 Euclid Bidg.. Cleveland 3. Ohio 
2210', Wilshire St. Bakersfield. Ca (Address to Desk No. to avoid delay) 
Clifford Vogt ist Phone 20 
Bou 1016. Dania, Fla PRES | 
Francis K. Foerch ist Phone 
3A Beucler Pl Bergenfield NJ | 
S Set Ben H Davis tst Phone 28 Ml 
317 North Roosevelt. Lebanon. tI! | 
Albert Schoell 2nd Phone 23 1 
110 West tith St. Escendide Cal | | 
NAME 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS caste 
Cort E. Smith, E. E., Consulting Engineer, President | city ZONE TATE 
Desk RE-43—4900 Euclid Bidg.. Cleveland 3, Ohio | | 
> fn > or en m 
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the most convenient 
TV tower ever made 


THE TEL-A-RAY 


PATENT PENDING 


Only 


low priced Pre-Amplifier 
the 


market, the TB 
signal gain 
minimum 


Multiplies 


holds noise to a 


Butterfly Swivel-Positioned TV and 
FM antenna designed to give 


the fnest reception in 


primary 
areas 


| | 
16), | 
Tela Ray's new Switching Booster 


Model PTB! 


one switch 
chonage 


channels and antennas 
the need for 
booster 


ate sep 
for each antenna 
for as many as four an 
fennas. Automatic features make 
standing 


FOR COMPLETE INFORMATION WRITE 


el-a-Kay 


ENTERPRISES, INC. 


BOX 332E 
HENDERSON, KY. 
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Don't miss Sylvania’s unbeatable 
3-way Service Helper —SIT-N-FIXIT 


WITH 16 SYLVANIA 
PREMIUM TOKENS 


Sylvania now offers you the world’s 
handiest and most complete servicing 

kit. Nothing else like it! It'll speed your 
work, spare your back, impress your cus- 
tomers! 


Here, in a neat sail-cloth carrying case, is a 
sturdy, aluminum and canvas, folding stool 
Equipped with zippered pocket for tools and 
parts. Also open pockets for Sylvania Wrench 
Kit and Pliers Kit. And get this! The unzippered 
case opens out to a broad, turned-up-edge drop- 
cloth. 


How to get your ‘‘Sit-'N-F 


You get this complete servicing kit FREE for 
only 16 Sylvania Premium Tokens shown above 


One of these tokens is yours free with every 
Sylvania Picture Tube or with every 25 Syl- 
vania Receiving Tubes purchased from your 
distributor. When you have 16 tokens, take them 
to this distributor and pick up your “Sit-'N-Fixit.” 
Note, these tokens will be honored only by the 
one distributor where you buy all your tubes. 


Don't delay 


This is a special summer offer. Good only from 
July Ist to August 31st. So, call your Sylvania 
Distributor and get in those tube orders TODAY! 


$7008. AND 
ixit 
\ 
Entire kit folds into a neat FS FS 
compact carrying case. 
JULY. 1952 


In the famous Quiet Room at Bell Laboratories 
records speech for analysis tists seek t 
t 


and intensitie 
essential part 


or 
a certain 
the 


which « 


\ Q)nce dis 


obedient in new w 


inal 
the sound spect 


ferns 


iman 


raph shows 


the sprech s 
more ethaently ering more @ 
do the same. 


BELL TELEPHONE LABORATORIES 


telephone service for America provides careers for creative men in scientific and technical fields. 


Improving 
p 


RADIO-ELECTRONICS 


if 
t 
les 
late the frequencies 
stripping away non 4 
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the only complete catalog 
for everything in Radio, 
TV & Industrial Electronics 


Send for it today! Udi" largest stocks 


Here's the one authoritative, complete, up-to-date Buy- 
ing Guide to TV, Radio and Industrial Electronics. 


Make your selections from the world’s largest stocks te “s e Test Instruments 

of quality equipment at lowest, money-saving prices. _ @ Television & Home Radios 

See the latest and most complete presentation of elec- | ma ¢ 

tronic apparatus: new TV, AM and FM receivers; High- e P.A. and Hi-Fi Equipment 

Fidelity Custom Sound components; latest P.A. Sys- e Amateur Station Gear 

tems and accessories; recorders; fullest selections of 

Amateur receivers and station gear; specialized indus- ¢ Builders’ Supplies 

trial electronic equipment; test instruments; builders’ e Equipment for Industry 

kits; huge listings of parts, tubes, tools, books—the ; 

world’s most complete stocks of quality equipment. quick, expert service 
ALLIED gives you every buying advantage: speedy = 

delivery, expert personal help, lowest prices, liberal 

time payment terms, assured satisfaction. Get the 

latest 1952 ALLIED Catalog. Keep it handy—and save 

time and money. Send for your FREE copy today! 


HEADQUARTERS 

he latest in TV! 

@ it for quick ot’ SEND TODAY FOR RADIO'S 
delivery. We 5? ae = LEADING BUYING GUIDE 


Fidelity sound component’ 
m om ners, 
amplifiers speake s, 
thi fi 


Jhono gee r and accessories. For TV ALLIED RADIO CORP., Dept. 2-G-2 
Hi- think of ALLIED! 833 W. Jackson Blvd., Chicago 7, Illinois 


ALLIED 1S your TV and 4 


Count on ALLIED for * 


Send FREE 212-page 1952 ALLIED Catalog 


ALLIED RADIO x 
the World’s Largest Radio Supply > ia 


City Zone 


JULY, 


a | / 

| ALLIED 212-p 14 | 


universal coverage 
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HQ for PRACTICAL TV 
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Increased prices 
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Prices 
Products Group 
No of Neo. of 
Proafucts 


Mirs 
Antennas & Access 

apacitors 

Controls & Resistors 

Sound & Audio 

fest Equipment 


Transtormers 


Comment 


RADIO 
Merchandising and Promotion 
Phileo offer 
t tac ervice tech 


with the 


‘ company 


Philadelphia, 1s 


tie in 


ever ving nev 
paper truck 
banners, ete., pro 
moting t tune-up to 
sponsoring of 
radio an broades of the Re 
publicar and National! 
Conventions 


Allen B. Du Mont 


et Sery mtro 
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Department is spon 
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co-operation with sa'es distrib 


utors. A Dynamic Demonstrator Is used 


Decreased 
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Mfrs. Products 
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Radio Business 


the Home Instruments Depart 
features a 30-minute institutiona 
film, “The Most Natural Thing in the 
World,” as part of the third RCA 
Victor TV Sales Clinie for TV 
and their staffs in all parts of 
the country 

Walter L. 


introduced its new 


sored by 
ment, 


Sales 


Schott Los Ang 
“Walsco 50” line of 
Nardware with a new 
and a new dis 


radio and TV 
package, a new 
play. The 


4&4 way to 


price 
line offers service technicians 


store small hardware in a 


unlimited 
company 


container which has 
work bench. The 
is providing jobbers with an 
self-service display. 

Jensen Manufacturing Co., Chicago 
loudspeaker manufacturer, will use the 
“Silver Anniversary” theme in current 
and future 1952 advertising and pro- 
motion, 

Channel Master 
published a 
“Your Guide to 


Plastic 
uses on the 


attractive 


Corp., Ellenville, 
l2-page booklet, 


Channel Master Tele- 


. 


vision Antennas,” describing more 
than fifty types of its antennas, 


and kits 


acces- 


sores, 


Jersey Specialty Co. Little Falls, 
N. J., sent over 1,000 orange-and-blue 
discs to its distributors proclaiming 


them as authorized distributors of J.S.( 
wire products 

Raytheon Manufacturing Co., Wal- 
tham, Mass., featured a display of 
electronic equipment at its 1952 Sales 
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SINCE THE T¥S OW THE 
FRITL.1 SUPPOSE WE 
CAN PLAY BRIDE 
| 


‘ya GEORGE! LONG TIME, NO set! 
wm ABOUT BRINGING THE MRS 
ER TOMORROW 


ceonce HERE, (AN GET 
= \\ THE SET WORKING 
INA JIFFY... CAN T 


gut, AFTER DINNER.. .COMES THE 


REPLACE MENT 


“DOORKNOB” 


a! 
FURNISHED WITH 


SCREW-IN TERMINALS 
TO MEET EVERY NEED! 


An ingenious screw-in terminal system makes Sprague’s 
new type 20DK-T5, 500 mmf, 20,000 volt molded case 
ceramic capacitor fit most every TV set All you have to do 
is select the proper set of terminals, two twists of the wrist, 

and there you are! 
With this new Sprague development, you need only one 
capacitor in your kit to service sets up to 21" tubes 

Sprague’s 20DK-TS “Doorknob” ceramic is molded in 
genuine thermosetting plastic, non-flammable and moisture- 
resistant. Guard rings are molded in both faces to lengthen the 
surface leakage path. Write for complete catalog C-608 to 
Sprague Products Co., 81 Marshall St., North Adams, Mass 


Don’t Be Vague! 
Insist On Sprague 
WORLD'S LARGEST 
CAPACITOR MANUFACTURER 


GERVICEMANS DIARY. ...by Ben Grim 


| 
The staff of 


MORT FARR 


of Philadelphia--one of America's 
leading TV Service dealers—-shows 


to use 


to cut down 
service calls 


Krylon is a tough, quick-drying Aeryl- 
ie coating with many important TV 
applieations. To apply, just push the 
button on the aerosol can and spray— 
that’s all you do! 


Ih “ bogh cheleetric strength Krylon 
he nt Here teche Bernard 
' he socket of the high voltage rectier, 


' service man. spr 

" re rremion 
heey 


"Krylon-izing™ increases your cus- 
tomer's satisfaction and jumps your 
own profits! Nationally advertised 
to your customers! 


See your jobber, or write direct. 


KRYLON, Inc., Dept. 317 
2601 N. Broad St., Phila. 32, Pa. 


Javex, Garlar Texas manufacturer 
t ! ts a hand 
na “a i a ace 
blectrovoxn Co. Ine hast Orange 
a ' ny the sale of it Wal 
wrapn th a dealer 
lispla whicl ermit msumers to 
t phonograph needle inder a high 
powered micre 
Talk-A-Phone Chicago, launched 
anew ile promotional program built 
around the theme It Rasy to Sell 
Intercor A new catalog with a fold 


over section, titled Where to Use In- 
tercom and How to Figure Your Re 


quiremer is atured 

John F. Rider Publisher, New York 
City, WiViINg ts distributors a one 
piece transparent plastic index display 
rack. The new three-color rack permits 
distributors to display a quantity of the 
company’s “Tek-File indexes at all 
time 


Production and Sales 
The RTMA reported that radio and 


television set production for the first 
quarter of this year dropped more than 
Ww below 1951 output for the same 
period. Radio sets produced numbered 
2.367.800; TV sets, 1,324,831. Of the 
total radio production, were 
home sets, 241,019 were portables, 
S06,240 were auto sets, and $61,424 
were clock radios 

Receiving tube ales of 85,934,522 
units were reported by the RTMA for 
the first quarter of 1952, compared to 


118.277.2443 for the period. Of 
these Pols were 


equipment, 


for initial 
and 251,186 for replace 


ment. The others were sold for export 


and Government use 

The a wlatior reported sales 
of 1,040,829 TV picture tubes for the 
first quarter of Vhich was con 
siderably below last ' t res. The 
RTMA noted that ctangular pieture 
tribe lt ne he in Size 
accounted for Us f th total sale 


New Plants and Expansions 


General Electric took a long-term 


lease on a new $875.00 building now 
inder construction in Chicago. G-E 

use it as sales, Warehouse, and commer 
Clal-service he iarters for the centra 
regional oper f the Tube De 
partment. When the building is com 
pleted late this vear t expected to 
be the argest electronic tube ware 


house ever 


Sylvania Electric Products leased a 


.000-square-foot factory building in 
York, Pa. It will be used for the fabri 
cation of metal part ind operated as a 
init of Sylvania’s Part Division. It 


will be completed by the end of the 
year The company also announced 
that it had leased 20,000 square feet of 
warehouse and office space in Seattle 


las headquarters for lighting, radio- 


tube, and photolamp sales and service 


USE PHOTOFACT 


the world’s best Radio and 
TV Service Data... 


WE'LL PROVE YOU'LL SAVE TIME 
and EARN MORE WITH PHOTOFACT 


Service Technicians: 

We'll send you any 

Photofact Folder listed in 

the “PF INDEX and Tech- 

nical Digest."’ If you 
haven't an Index, get a free copy from 
your local Photofact distributor or write 
for it today. To obtain Free Folder, be sure 
to state Photofact Set and Folder Number 
as shown in the Index. 


NOW —learn for yourself how PHOTO- 
FACT makes your R: idio and ays work 
quicker, easter, more profitat Just get 
and use an actual PHOTOFACT Folder 
Discover why over 35,000 successful 
service technicians count on this invalu 
able data daily. No other service gives 
you PHOTOFACT’S comp eteness, ecuracy 
uniformity and lowest cost. PHOTOFACT is 
the only Radio-TV service data prepared 
from laboratory analysis on the actual 
equipment. Get your FREE Folder now 
Examine, use, compare. See why you 
can't afford to be without PpHoToFACT! 


NOTE: Our FREE Folder offer is limited to 
Service Technicians only. Attach coupon be- 
low to your letterhead and mention your 
jobber's name. Experimenters and others 
may obtain the Photofact Folder by remitting 
amount shown below. 


HOWARD W. SAMS & CO., INC. 


HOWARD W. SAMS & CO., INC l 
2201 E. 46th St., Indianapolis 5, Ind. | 
(J | am a Service Technician. Send me Free | 
! 


Photofact Set No. (as listed 

in the PF Index). 

(CD! om on Experimenter. Enclosed $....... 
Send me Folder No 
appeors in Photofact Set No. ..........- 
(TV—$1.00. AM FM—50c. Record Changer | 
or Communication Receiver—7 5c) ! 
NOME. 


PAY AS YOU EARN! Ask your 
distributor about this amazing 
plan. Only $18.39 puts the en- 
tire profit-boosting Photofact 
library in your shop now! 
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i and erivee Conference in Cambridge, 
Ma pa reflection plot 
te adds memory to radar, 
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activities in the Pacific Northwest 
Davis Electronics, manufacture: 


“Super-Vision” TV antennas, moved 
from Los Angeles to a new plant with 
enlarged facilities at Burbank, Calif 


Super Electric Products Corp., Jerses 
City, N. J. transformer and electron 


equipment manufacturer I Nase 

the plant and business of the Unnior 
Spring and Manufacturing Co., New 
Kensington, Pa Super chan i it 


name to that of the latter compan) 
The Jersey City plant will be oper 
ated as the Electronic Division 


Chatham Electronics Corp., Newark, 
N. J., constructed an additional plant 
in Livingston, N. J 

Television Associates, Manchester, 
N. H. manufacturer of TV antennas, is 
now building a new plant with near 
five times the capacity of its old one, 
to take care of the demand for its 
products 

Raytheon Manufacturing Co. marked 
the opening of its new plant on Seyor 
St., Waltham, Mass., with open house 
for the 700 employees of its Equip 
ment Manufacturing Divisions and 
their families 


Business Briefs 
... RCA awarded eight fellowships to 
young scientists and graduate engi- 
neering students for advanced study 
The company also established the 
Frank M. Folsom Scholarship at the 
Uriversity of Notre Dame for under 
yraduate students majoring pure 
science or engineering 

. Sylvania Electric Products’ Radio 
Tube Divisior this spring celebrated 
the production of its billionth vacuum 
tube since 1924. The progress of the 
“one billionth and one” tube was traced 


through the company’s dealer chan 
nels to the ultimate consumer who 


was awarded two trips to Bermuda 
Technical Appliance Corp., Sher 
burne, N. Y. manufacturer of Taco 
radio and antenna’ equipment, 
established a scholarship to provide 
financial aid toward a technical degree 


for a qualified graduate of Sherburne 
Central School. 

. . Thomas Electronics, Inc., Passaic, 
N. J., extended the guarantee covering 
its cathode-ray tubes from six months 
from date of tube installation to a 
full year, effective from April 1, 195: 

Allen B. Du Mont Laboratories’ 
Instrument Division announced that 
its shipments of cathode-ray instru 
ments for the first four fiseal periods 
of 1952 were double those for the 
same periods in 1951 
Capitol Radio Engineering Insti- 
tute, Washington, D. C., celebrated its 

. 25th anniversary with the broadening 
of its Group Training for Industry 

Program. A_ brochure describing the 
program has been prepared by the 
institute. 

Astron Corp., East Newark, N. J., 
is offering the services of its noise 
suppression laboratory and engineer- 
iug staff to manufacturers concerned 
With specific noise-suppression prob- 
lems of the Armed Services and 
electronic industry. 

—-end— 
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Radie Business 


in WAR or 


PEACE 


on RADIO -TV-RADAR 


production lines 


Almerican Beauty 


ELECTRIC SOLDERING IRONS 


DURABLE 


DEPENDABLE 
EFFICIENT! 


Day after day —~ shift after shift — flmerican Beauty 
Electric Soldering Irons are at work on production 
lines throughout the nation. Faithful performers for 
America’s safety — and enjoyment 
a century. 


. for over half 


Let fAmerican Beauty Electric Soldering Irons prove to 
YOU their durability — dependability 


efficiency. 


For descriptive catalog pages write Dept. $-3 


AMERICAN ELECTRICAL HEATER CO. 


DETROIT 2, MICH. 


a9 
if 
: 
123 
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103 BIG PRIZES FOR 


To be g 


iven in G.E.’s great BSB 


THREE BRAND-NEW 


MENS CALENDAR WATCH, a hand 


some Benrus with gold expansion 


band, plas gold wind-proot ciga 
rette lighter and matching gold 
cuff links and ue bar. All tuted 
ja a smart aod distinctive case 


JOHN DUBE 


RADIO & TY 


A 


LADIES’ WRIST WATCH, a beautiful 
Kenrus hinged-cuff “Embrace 
able” with safety chain; also, chic 
gold earrings and a stunning pen- 
dant-and-brooch combination, 
Can be a wondertul gitt from you. 


MATCHED GOLF IRONS, Wilson, 
with long-lasting nylon Wilson 
golf bag. Nos. 2, 5, 7, 9, and pur- 
ter, Gene Sarazen Stroke-master 
model. Clubs, nationally distrib- 
uted, can be filled in any time. 


FISHING KIT, 27 icems ina double- 
tray cork-lined tackle box. Gep 
glass casting rod, Green Hornet 
level-wind reel, fish rule and 
scale, Pflueger spoons and spia- 
ners, plugs, hooks and leaders. 
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ete LOOK AT THESE BEAUTIFUL PRIZES YOU CAN WIN! 
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SERVICE 


Promotion Contest topped hy | : 


DODGE TRUCKS! 


*B.S.B.—Bigger Summer Business tells the story! 


Increase your profits and walk off with a brand- 


new Dodge panel truck! General Electric's B.S. B. G-E SMASH PROMOTION Procram | | 


Contest offers you this double bonus. 


The contest’s loaded with 103 prizes! It's primed WILL HELP YOU WIN! 


with new sales-getting helps for vou, as shown 


at right. Contest starts now and ends August 15 
—weeks that are summer radio-TV check-up 


time for millions. 


Yardstick of the contest will be how success- 


fully you promote your own service business in 


terms of planning, originality, and results. G. E. 
will support you with special full-page tie-in ads 
in national magazines read by 35,000,000 


First prize to each of the three top winners will 
be a new '52 Dodge panel truck, handsomely 


, 
lettered with your name and address. We histiill 
100 other prizes—all big values, all mighty ; | 
Alunitized TV Picture Tabes | 


ENTER NOW—HERE’S HOW! 


@ Phone, write, or see your G-E tube distributor 
for (1) descriptive foider that gives all details about 


the contest, (2) streamers, mailers, and other promotion 


items to help you win! 


From the folder you will learn exactly what the 
contest covers, how to obtain and fill in your entry 
blank, how to make your promotion a success, what 
records to keep, and what type report to send in 
when the contest is over 

Five men of national prominence in the radio-TV 


service industry will serve as judges. Their names and 


positions are given in the contest folder. Act today! 
Profits plus a costly prize are waiting for you! 


GENERAL 
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The Nationally Advertised 


Program — with its cash- 
protected Bond, its code of Business ethics, 
and tremendous public appeal — builds 
business and profits by creating customer 
confidence in you... 


Bonded Bonded 


£! ctrenic 
wechnician 


Electronic 
echnician 


Better look into it today. 

This sales stimulating program 
costs you nothing if you 
qualify. 


a *Ask your Raytheon Tube Distributor Excellence in € lechonios 


RIGHT...FOR SOUND AND SIGHT 


= 
Program \ Program 3 / 
* is a £ 
- 
— 
be 
Hewton, Moss, Chicago, Ationta, los Angeles, Calif. | 
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YES, thousands of opportunities are 
going begging right now tor good-pay 
jobs in TV Servicing. 


The lifting of the “treeze” on new tele onsta 
tions clears the way for the expa ” of the 
industry for 2,053 new iio 
munities the ted States ind 
Possessions here are only TOS statio tele 


casting now 


This ts your golden opportur 


for ag d job that can mear ent se 
curity and a bright future for vears to come. It's 
a great opportunity that can lead i isa 
trained and experienced TV Serviceman, into 
establishing a profitable business of your own 
Big shortage of TV Technicians 
creates opportunities—NOW 
Industry experts have estimated over 130,000 
experienced TV technicians will be needed for 
the installation, trouble-shooting and repairing 
of television receivers in use by 1955. There are 


fewer than $0,000 fully trained TV 
What 


service tech- 


micians available today an opportunity 


this creates for you! 


Here are some of the good-pay jobs you can 


FUTURE 
PRESENT 


Char 


choose installation and trouble-shooting of 
reue ers u homes benen technician in 
radio- TV service shops inspector, tester, re 
pairman, field serviceman for TV receiver n 
ufuctur distributors and de s testing 
nd servicing with electronic imer i 
facturers and companies with military contract 
for clectronie equipment in servicemar 
wi tL. S. Military Base your own TV 
ervice shop —and many more 


RCA Institutes home study course 
trains you in your spare time 
radio-electronics 


If you are associated with the 


tus sith no experience in TV servicing 
tion of the RCA Institutes Home Study 
in FV Servicing to nt expert 


quickly and 


your prese 


ence will qualify you to step out 


grasp the good jobs now open in television 


The RCA Institutes course gives you a sound 
knowledge of television fundamentals in 
te ve practical instruction on the proper 


and servicing of TV 
short cuts” on TV 
Learn TV 
servicing (based on actual expenence of hun 
dreds of skilled technicians) from RCA engi 


maintenance receiver cir- 


teaches vou the 


installation and trouble-shooting 


* 

RCA Institutes conducts a resident school in New 

York City offering day and evening courses in 

Radio and TV Servicing, Radio Code and Radio 

Operating, Radio Broadcasting, Advanced Tech 

E nology. Write for free catalog on resident courses. 
* 


* 


RCA INSTITUTES, 


& SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 
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of booklet 


Name 


Address___ 


City 


How ne 


RCA INSTITUTES, INC., Home Study Department RE-752 
350 West Fourth Street, New York 14,N.Y 
Without obligation on my part 
RCA INSTITUTES Hor 
in TELEVISION SERVICING 


Cash in on this 


Opportuni 


--.- for good-pay jobs in TV SERVICING 


neers fexpenences 


RCA Institutes home study course 
planned to your needs 


You keep your present job | » 
ome. Y« H 7 
Hy ! 
ot RC A Home Study ¢ I 
Ne con cul e 
« t ve 
‘ 
RCA Ir 
pie ecou RC AI Hi 
b cauding se 
Ik pe ip th r 
financial security and b t « i\ 


SEND FOR FREE BOOKLET 


Mail the coupon—today. Get complete 
the ROA INSTITUTES Home 
Booklet gives you a general 


information on 


Study ¢ mse um 


Servicing vuithne of 


the course by units. See how this practical home stud 


Mail 


course easily 


velope of paste on postal card 


trains you quickly coupon in en 


please send me copy 


Course 


(Nc 


Zone 


= 
‘e@ ® 
aA 
és 
e* 4 
| 


Og 
ROS OF 


TION QuatiTy 


HIGH STANDA 


TELEVISION PRODUC 
a 9 


Mr Al Goldberg Assistant Chef Engineer of COD 
Columtre ond Merry Ashley Prevdent of HCO. 
Model 22! Vo 


For laboratory Precision at Lowest Cost- 
the Leaders look to EICO! 


does CBS-Columtna, Inc another one of America’s leading 
os eae TV manufacturers, use EICO Test Instruments on both its 
production lines and in its design laboratories? 
like Emersor ele King Tele Tone. Majestic, 
ous TV manufacturer coast to coast. CBS Coltumtna 
knows that 


Only E1C0 Test Equipment delivers 
All 10 E1CO nomical Features! 


amt $24.95 wasp $29.95 Laboratory Precision 7. Latest Engineering 
20.000 have, weit Lowest Cost 8. Super-Simplified Assembly and 
Lifetime Dependability Use Instructions 
Speedy Operation 9. Laboratory-Styled Appearance 
Rugged Construction 10. Exclusive EICO Make-Good 
Quality Components Guarantee 


ral = Before You buy any higher-priced equipment, 


look at the EICO line — in Wired and Kit torm! 

5 Each EICO product is jam-packed with unbe- 

lievable value. Compare, see EICO instruments 

2201 SG today —in stock at your local jobber—and SAVE! 

ON KIT $1095 WIRED 52909 Write NOW for FREE newest Catalog 7-C. 
MEW 20 om 


$23.05 $9495 New 377K Sine & Squore Wow 
AUDIO GEN KIT $3195 WIRED $4993 INSIST ON BICOL COPE 579 


Co. ELECTRONIC INSTRUMENT CO..tne. 
om Wee Comet pri end are Change nome WITHERS STREET, BROOKLYN II, ¥. 
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TRUMENTS 
be Voltmeter and Mod aa 
Ashley Volimerer and Mode! Vologe Probe at the 
on me 
oF Gen KIT 909-95 WED $49 95 SWEEP GEN 
| 19995 NEW CRA AvarTOR WIRED 14995 
4 for above $4.50 
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93 Million TV Sets by 1960 


... unlimited vistas are opened for television 


By HUGO GERNSBACK 


N THE past we have been hig optimistic about the ably will be our laryer hote Just a 
future of the electronics industry—and sometimes we hotels today have radios in every roon 
have been criticized for it. It appears now that perhap television in every room, if they wish to be uy it 
we held our enthusiasm too firmly in check give their guests every facilit that America ler 
In a forecast made last month, Dr. W. R. G. Baker, vice While television sets are costly, by 1960 tl t 
president of the General Electric Company and general much a hotel necessity as the proverbial ba t 
manayer of its electronic division, declared that more up-to-date hotel wi vish to be without the low 
than 53,000,000 television receivers would be in operation millions of television set wi be nstalle 
by 1960. This would constitute a 300 rise over present tween now and 1960 Is anyone rue a 
day receivers, which now number around 18,000,000. This tain, the quantity will be enormou 
is 5,000,000 more than the number of homes which may The small and mediun e hote vill probat f 
reasonably be expected to have electricity by 1960. Dr regulation TV receivers to their guests on a renta 
Baker also indicated that there will be a very ibstantial at so much a day, a the present custom. The t 
increase in the umber of television sets in clubs, bars, however, of 300 rooms and up, even today fir ta 
and many other non-home locations to send up sets from their store roon the t t 
What did Dr. Baker have in mind when he said that is too great and the manpower requirement ter 
5,000,000 more sets would be used than the number of ible. Then there is the nevitable ante ‘| 
houses wired for electrici iously either a significant always a difficult one in large congested citi 
percentage of homes will more than one television The future re-hotel television receive pr 
receiver (this closely parallels the present vogue of mui be compact, the size dependent upon the mer 
tiple radio sets in the home) or, there would be battery The main component wi be a television tube 
operated television sets, now practically unknown ply and speaker with a switch for the diffe har 
. The latter, in view of the terrific strides made by elec A central point w feed the amplified TV in to ea 
tronics recently, now looms as a certainty. The reas if room. This system also eliminates the antenna nu ' 
course, lies in the transistor electronics latest Such hotel television receiver wi be reasonable nj 
child us it seems certain that by 1960 there will be yet they will bring in as yood a picture as a ce 
millions of such battery tele ets, and most of them reyvulation set 
will be portables for home and outdoor This again At the present time, practica all hote ve a 
would parallel the vogue of portable radio sets, which has for television recelve n hotel roon It ‘ 
been on the ipgrade during the past few year It is cer that by 1960 most hotel-room teley or et he 
tain, also, that these receivers will parallel the engineering operated. We already toda have ich rece 
of some of our present radios, which can be either used hotel and motels. You fee he set either 
as straight portables with batteries, or can be plugged and thus have its use for a n lengtt 
into any handy electric outlet guests do not object to th the n-o} i 
Indeed, if we add the portable television sets to the ets also will pay their a na the 
tionary ones, we will find that | 1960, Dr. Baker's tractive to the hote management 
O00 000-television-receivers forecast may well exceeded In the future the hotel televisior et i 
Add to this dizzying pyramid of televi receivers, advertise the facilities of the hote lan f « big t 
color television, which wi here r be 1960, and have night clubs and pul roe 
it w be found that many more ior f television an be televised throughout the hotel, t t 


to be added to the grand tota yuests can see what is you n in the } 
From the present outlook, it would appear that when hote To be lire when it come to nig? ‘ 
color televisior are finally placed upon the market, hotels which feature high-priced entertair tl 
Il be oper: d compatible mear That is, pre mav not wish to televise ich hows f 
receivers able to receive color telecasts ive you a short “pec once in a while t 
and white just as they do now, while color tele picture do in advert I their cor t tior 
. ts will, of course, have full color. This inevitab!y isually has heen good busine for the mot pict 
hat many homes, public places, hotels, ete., will terests and will probably prove itself to hot a 
have a multiplicity of sets, the old ones receiving in black While we are on the bjiect of electror Ir. } 
and white, the new ones nstalled in another location in also predicted that one of the major increase n th 
the building or in another room n full color of electronic would be the eliminatior t 
It remains to be seen what the mpact of color tele reading as done at present by humar Housel 
vision will mean to the public, but from the meager expe tric meters will be read electronically in the fut 
rience that we have had with color television so far, it cording to Dr. Bake ‘ ich apy it 
seems reasonably certain that once color television re costly, they are fea se industr t 
celvers are made, the manufacture of ack and white set and servicing 
will lag far behind color sets. Indeed, it would appear that In our November, 1951, issue, we predicted that t 4 
within 25 years, the black and white television receiver the electronics industry would reach a turnover of $ 
will be on a par with the crystal set today! 000,000,000, It now appears that our prediction will pre 


One of the largest television outlets in the future prob- ably be found far too conservative 
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THE FUTURE OF THE 


TRANSI 


The ‘Father of Radio" 


sees transistors 


and tubes inseparable 


active partners 


lr. de Forest's granddaughter, flanked by the inventor Cright), and Admiral Ellery 
Wo Stone, unveils the bust presented to Vale University by The de Forest Pioneers. 


that 
AMAZING 
For, af 
pred 
a“ ode The 
ave this in comme 
three-elect rode 
electron 
ctrons va 
ising electrons bound 
solid metal, where 
hop, skip, and slide at 
inker marbles, from hole to 
Obviously the prime bast 
by the tran 


mallest it 


compound Iwenty of them could 
envelope 
tube. This fi 


Its ypreat advantage In 


element 


amplifier sp an 
Unquestionably the tri 
replace im tubes 
devices, In all proximity 
missiles, It ind 
terrific shock and 
absolute certatr 
yloyment in possible fut 
development Already the Westerr 
being arried on per ntiv i i pany is turning out a tho 
stantial nur f independent transistors per day, 
aboratories Bell, : Sylvania, ‘ t present for the I S. Govern 
Westinghouse, Hazeltine, and others, ment. The cost is estimated—so I am 
all operating under licen from the informed—at more than $10.00 each, a 
Bell Laboratories’ par patents. The figure which soon should be greatly re- 


sum of all the knowledyg d manufac duced. 
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| 1? so leratior Swat. aving it turing know-how that is certain to re 
equeste f at art n electri « rent h t Ww iit from all this intensive investiga 
ve Fut the Eleetror able-enclosed a i tion timate may make appear quite 
pr it have felt quite a lemand (tra t tubes); and ! n toda 
in ‘ rt econd, that the ‘ the tra tor ty le 
et of the pment f at, vould be eternal the rela ould t e trar 
Most t t rid ever need replace maze audio 
oy an tie i ‘ itor tube is | fee ment, Adn i tone re that as vet t rumer 
Me toda is M (rernsback requests frot no one know it the of fo of ' oth are 
ee me a ‘ ver the future of the the transistor! t s, and 
tra t that tele itt Later cor ation t I) ISIN 
fhe grit and other B Laborateries eng f as, Une 
oe In 10 I had already a ed the neers confirmed th neertainty as to « it very 
ave Ta Benetit ent oxpe entation the life endurance of t rat tor or t he car 
wit the ecty tube vherea toda tact or inetion. The jevice 1 it, ‘ 
ave hin ttle experience th these yet too youny affor positive know hole 
delight ttle transistor midgets re edge regarding its uset fe. Althougt vantage 
cont ha wd t e, read nade, t tthe one would natura tiffed ou over the 
He Laboratort iming it to be eternal, it actually audion tube t maline In i 
se tar The trar tor a yet fa too tndetinite today, for the reason that the transistor Is less than one quarter 
timate y parent mader the be packed 
astute 4 inet f Dr. William Shoel rma ed 
‘ t pre t with absolute certainty ne proves 
swceptance by Lhe engineer 
ib vivantape ind at 
er 
pee Wher \ ral Ellery Stone pre 
ent the <A America Cable and 
Radio ition, reeent nformed 
e that ever-progre ve company 
vas now timating a proposed trar 
Atlantic coaNta elayv cable milar to 
Saas that which the A. T. & T. Co. recently 
Sickie’ sid between Key West and Havana, I 
jie remarked that of course fis engineers 
rigateke would « transistors in place of the 
-.vear-life triode tubes now the 
Havana cable for two important con- 


COLLECTOR’ BASE 


In all types of calcul machines, 


f it noise or any 


ther shortcomings inherent in today’s 
transistor (whict are certal to be 


reduced or eliminated by the research 


now devoted to the problems) there are 


rreat advantages to be derivea by its 


se, aS against the shortcomings of the 


ectron tube 


Where operations are enormously in 
volved, communications by elaborate 
permutations and combinations of an 


on-off, yes-no, dot-dash, or 0-1 sym 
bolism, the “flip-flop” circuits employ 


rs offer the ideal in sim 


transist« 
plification. I have in mind especially 
that great marvel in electronic cal 
culating and computing machines, the 
IBM selective-sequence electronic cal 
culator, which now occupies three sides 
of a gigantic hall on Madison Avenue, 
New York City, and comprises among 
its labyrinthian circuits and relays 
6,000 electron tubes, occupying a tube 
rack some 150 square feet in size. Bar- 
ring the pace required in the rear 
for the essential conductors, tl tube 
area could now be reduced to one-fif- 
tieth of the present required board area, 
with corresponding reduction in cathode 
heating requirements 

A tremendous useful field for the 
transistor of the future will include 
every type of calculating machine, 
where compactness and durability of 
electron-operated components are de- 
sirable or essential features 

Certain limitations on reduction of 
space requirements are imposed upon 
the designer of such apparatus in the 
future by the unavoidable space re- 
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EMITTER 


quirements of the electromagnets and 
the necessary cabling requirements. But 


ithe realm of calculating machines the 
advantayes of the transistor over the 
heretofore employed electron tubes are 
obvious 

In the field of radio and television re 
ceivers, it is yet too early to speak with 
authority as to just how far the sub 
stitution of the solid-bound electron for 
the vacuum-free electron can be ad 
vantageously carried out. Unquestion 
ably there will be sych radical substitu 
tions in many types of radio and tele 
vision receiver and amplifier circuits. 
The day is coming when, by virtue of 
!| volume of the transistor units 
In miniature printed circuits, the dimen 
sions of present television chassis will 
appear gigantic by comparison. The 
match-case radio receiver the 
pocket-size television chassis will make 
possible radical price reductions. 


The recent banquet in New York, honor 
ing Dr. Lee de Forest for his invention of 
the three-element electron tube, wos given 
by The de Forest Pioneers, a group of past 
and present associates of the noted in 
ventor. In reporting the event in “The 
Radio Month 
Ravio-E.ectronics, sponsorship was inad- 
vertently attributed to The Radio Pioneers 
another organization whose members have 


column of last month's 


contributed notably to the development 
of modern electronics. 


Cutaway view of junc 
tron-ty pe transistor 
cartridge, showing the 
relationship between 
the base, emitter, and 


collector electrodes 


SINGLE-CRYSTAL 
GERMANIUM BAR 


We wil 


till deme 1 
rather than head-telephor et 
will demand kinescope 
ing dimensions—at least t t 
ture “projector ler | at t 
roll-down, roll-up, wide-angle view! 


screen in the home 

Would God that the cultural improve 
ments in television progran were i 
certain as are the engineering impre 
ments hereinabove visioned 

After all is said of the tran 
its wide horizons of utilit it w be 
found that for certain purpose al 


employments 


tinue to 


sability; and unque 
and pentode tube wi cont 
form circuital functior no oO read 
achieved by any type 
or solid-state. Especia ich « 


siderations dictate circuiting cle 


wnere factors of larywe voltage at 
grid-control are dominant 
As vet we know very tle reat rh 


f the olid 


the power limitat 


ter type of amplifier, having in n 
also Its frequency mi det 

lay by the inverse capa ance mita 
tions inherent to the trar tor t 
detector and amplifier 


Certain it is, however, that th 


type of trode amplifier, typified by t 
transistor and it kin (alread i 
covered and soon to multiply) in today 
new solid-state pl lestine 
greatly to alter our heretofore-he 


concepts of the practical applicatior 

electronics to the multifarious projec 

to be faced by the engineer. 
—end— 
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Television 


FLYBACK 
SQUEAL 


Methods of quieting squeal from horizontal flyback 
transformer are described im detail the text 


By FRED SHUNAMAN 


LETTER from le W. Maki The first response from a Washing But there are TV rep technicia! 


printed r Maret i ton, D.C. teehmiciar tin the matte inder SO vear plenty of the Have 
ha uw ed nore ent rather wht The Washington man they a een immunized t the nea 
that ny mmunicatior n tated in part Many of y customer iltrasoni und? Service techr 
evera eur Ie ot aned about are under SO year f e and | have John W. Carey of H nton, Ma 
the w f ' mad hieh to hin aint f th nature write | ist hear M 
whit unit t vith headache M nplaint Be 
pr t heard ou r\ that he hori eit, thing I est 
at note tie sid ul tur the volume h electrostat ‘ \ i 
en i t ha the TV views nor il roor evel.” vet ‘ hool I a 
nile ) and ison wi ny Service technician David ¢ Grave nstructors what to d 1 tt t 
peor ‘ not b 1 set of Barnesville, Ohio, was more familiar te. The answer was a laugh ar 
Phe etter va t en toe vith the ttuatior He reported We advice to find a set the ¢ t ‘ 
ou ' the Rabio-ELeerrontes edi had a inch table model on which the hea Mr. Carey would e to see the 
tor iff ire ‘ npiaw wa iver i audio wt pre en ved 
ur ‘ on ve wondered if the tle d not hear and thought the service bencl 
write might not be a erat He hin perhaps the tomer might be fooling - 
other se ‘ that PV, blithely mnta wee frequency, and due to And a solution exists n more tk 
ynore it’ One the stat? ered, mechanica vibration either of the ne form. Elmer Cumming f Oaklar 
however hat } ‘ ! alwa cha the horizonta tput trar Calif.. referred us te i \ nag 
t whether the TV sx vit ry forme re. Since t t first complaint, re The answers, he sa re in the 
ever with ‘ \ ‘ n have « erenced he ime circun August ind Novemb« ssue 
tre red a the wa TOW She { tance everal time ind have The Au t te i Ss ne ery 
t was because of a whist Nhe ver een able to eliminate the sound = by note tates that a stead nte 
emitted. The letter was printed without imply tightening nuts and serews til tent juea n mode 419, 420, or 42 
comment and with ne lea that that it the vibrating part » damped down mav be caused by mecha il vibr I 
would get more at Ver than ar et Flin ry n ea enough, but in my in the horizonta ity inst t 
s ter which has appeared in the com case | have to use omebody else's ro eliminate it, pour Glyptal or similar 
munication ection in recent years ears!” ement between the U-shaped channe 
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rackets and the iron core nt A in 
the figure). Then, with a pair of pliers, 
squeeze the channel brackets until they ” 


touch both sides of the core, being care- 
ful not to damage the coi 
loose on the core, push wedges B t 
wards the coil’s center, using additional 
If the noise doesn't 
stop, tighten the screws ©, apply Glyp 


wedges if necessary 


to the cardboard sleeving D co it 


is glued to the core, tighten nuts on E, 
and make sure all leads are dressed 


away from the transformer being 
especially careful with the ai going 
» the fuse 


\ similar suggestion is made in the 
November, 1951. Matt 
“transtormer 


relevision Clinic, 
Mandl suggests curing 


“x” by boiling the transformer in 


sealing compound. On direct inquiry, 
Mr. Mand! contirmed that large num- 
bers of young people hear the squeal, 
ind that in one of his classes at Temple 
University, “most of the students” 
heard it. “Some youngsters, e said, 


“actually have a rise in the reception 
f higher frequencies. In suct 
the 15,750-cycle squeal would sound ab- 
Evidently Mr. Maki has 
a ‘resonant hump’ 
This is unfortunate and it 
seem that television is 


nstances 


normally loud 
around that fre 
quency 
would almost 
not for him.’ Mandl goes on t 
“proper drive adjustment and a well 


suggest 


lesigned horizontal output transformer 
and yoke” as a means of minimizing the 
squeal. 

J. W. Richards, Lakeland Television, 


Ind., refers to Stewart 


Warsaw, 


Warner service notes: “Caret inspec 
tion of the flyback transformer for 
oose turns or leads, coating it with a 
compound such as Insules, and proper 
ead dress around the width and linear- 
ity coils will aid materially in correct 
ing this fault.” 

One or two correspondents ir to 
believe that the sound comes from the 


suggest low-pass audio 
the sound 


speaker, and 
filters. These would not help 
comes directly from the transformer, 
not through the speaker. Those whose 
hearing goes up past 15,750 cycles hear 
the whistle at the same level regardless 
of the volume control setting. Anc the 
audio system of the average TV is a 
fairly efficient filter for 
above (and considerably below) 15,000. 


frequencies 


The 15,750-cycle audio squeal un- 
doubtedly does annoy some 


the point of going without television. 


steners to 


It probably mars reception for many 
listeners who may feel (as Mr. Maki 
reports children commonly do) that it 


is an unavoidable part of the program. 
Any work done to kill this whistle is 
certainly worth while. And there may 
be another dividend. It is quite possible 
that transients set up by vibrating 
parts in the field of the horizontal sweep 
coils may be a factor in producing the 
oscillations which interfere with nearby 
broadcast receivers. Measures taken to 
remedy the high-audio squeal may help 
reduce or eliminate the r.f. hash which 
infuriates the surviving radio listeners! 


~-end— 
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TVI from 21-mc stations appears in sound 
i.f. Realigning set removes thé trouble 


RICHARD |. BALDWIN, WIIKE* 


OMETHING new has been added 
amateur radio occupancy of the 
21.0 to 21.45-me band. As a serv- 
ice technician, make a _ mental 
note of this; it will undoubtedly cause 
TV set owners to call on you for advice 
Amateur operation on 
these frequencies will create some inter- 
ference problems. Two things must be 
kept in mind. First, such interference 
is vot the fault of the amateurs’ trans- 
mitters 
readily eliminate such interference hy 


and assistance 


Second, in most cases you can 


i.f. realignment. 

So that there'll be a better under 
standing of the situation, let's briefly 
review 21 me history. In the latter days 
of the war the United States proposed 
that a new band for amateurs be estab- 
lished in the vicinity of 21 mc. As a 
result of the Atlantic City conference 
in 1947, the band 21.0 to 21.45 me was 
earmarked for amateurs. However, it 
was not until May of this year that they 
were permitted to use that band 

Meanwhile, the manufacturers of TV 
receivers decided to use the frequencies 
21.25-21.9 me as the frequency range of 
the i.f. sound channel. When this pro- 
sal was announced by the Radio Man- 
Association, the American 
Relay League protested and 
pointed out that amateurs were sched- 
uled to occupy a band of frequencies in 
that region. Nevertheless, RMA adopted 
that i.f. sound channel in 1946. 

Realizing that eventually there would 
be trouble, the League secured per- 
mission from FCC to conduct special 
tests on 21 me, to determine just what 
interference would result from amateur 
transmissions on that frequency and 
what could be done about curing or 
preventing it. A special station was set 
up outside New York City and obser- 
vations and tests were made for several 
months. These tests, conducted by the 
national organization of amateur radio 
operators, are going to make it easy for 
you to overcome interference to TV sets 
with 2l-me. i.f.’s resulting from ama- 
teur transmissions on the 21-mc. band. 

This type of interference either re- 
duces or entirely wipes out the TV 
sound. Depending on whether the TV 
set is intercarrier or not and on 
the nature of the interfering signal, 
there may be miscellaneous effects on 
the picture. This interference will be 
more severe on TV sets whose sound 


ufacturers 


tadio 


| * Assistant Secretary, ARRI 


Efficient stations like this can cause 
interference on sets with 21-me iLf.’s 


AMATE OR BAN 


21.0 21.45 ’ 
SOUND CHAN CMAN 

INTERFERENCE WO INTERFERENCE 


TVI is unavoidable when sets’ i.f.’s are 
in range covered by black bar. Realign 
ing if.’s to 21.9-me will cure trouble 


i.f.’s are in the vicinity of 21.25 me. It 
can be eliminated or largely reduced by 
moving the i.f. up as far as possible in 
the direction of 21.9 me 
should make an effort to move the if 
up above 21.45 mec, which is the upper 
edge of the amateur band 

Newer TV sets are coming out with 
i.f.’s in the vicinity of 40 me, and 21-me 
amateur probably 
cause little difficulty. But there are still 


Certainly you 


transmissions will 
a good many of the older models around 
In most cases realigning the i.f.’s to 
bring the sound channe! at least above 
21.5 me will do the trick, but don’t over 
look the possibility of traps in the an 
tenna lead-in, or a high-pass filter 

We repeat again that this 21 me if 


pickup interference resulting from ama 
teur transmissions on the 21 me band 
definitely not the fault of the amateur 
and the amateur can do nothing to 
improve the situation at the transmitter 
end. It 
choice of intermediate frequencies 
the TV manufacturers, | it’s the sort 
of thing you can easily cure. In other 
words, here’s a good way for you to 


results from an unfortunate 


improve your customers’ TV set and 
your reputation as a skilled technician 
—end— 
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By JOHN B. LEDBETTER* 
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Television 


CAN YOU DIAGNOSE THESE 


ind t fing ler when the ect coupil betweer e } 
il checks for Barkhausen oseillatior and the nescope lea 
and hort ntal drive misadjustment do Motorola VT-71 and nila ecerve 
ute the t fire contact between the 
Lert and Photo shield can and the meta 
Tho treul isual, but a he re tube ry t 
«a lot of t n checking the vert the insulating sheet bet ‘ 
cu om cu The tuin-ra ny eft f or moved.) A " t ‘ 
To iPhot Ih) probal the t the wr nd ret tne 
nner ia suse 4 t t { cireuit t 
ta 4 the ‘ t 
pa tage ‘ \ ! i 
i hanped i ‘ ! ‘ ert i nve ed t ere 
C304, ¢ ul Rood in Fig t inge a ipacit ‘ 
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‘ rent hang re ho onta 
‘ ert lover Phe ne et 
riteyratir apacite n Fig. 2) etrace in either case , 
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! ta a it thie trie time t 
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Fig. 1—Vartial schematic of vertical sweep circuits in recent G-E 
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receivers. 


A 
I 
| 
rf r hig voltage | ver a different value in othe Re 
iat | supply, this can be caused by stray or place this capacitor with a Sone f 7? 
\2SN7-GT 
VERT SWEEP CEN A BLANFUNG VERT OUT 
| | | | 
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TROUBLES? 


coaxial a it 12 or 14 inche ng 
(the lengt} cepend on the size of 


the capacitor re" 


oved; some experiment 
nay be required.) Disconnect the lead 


» pin 10 of the picture tube and tape 


t ut of the wa Then connect the co 
aXlal a snow! D of ground the co 
axial shield. Tape the coaxial to the 


neck of the picture tube as it ength 


requires 


Striations ’ ertical ripple (Photo 
H). Would you diagnose this as “ring- 
ing’ or oscillation, or trouble in the 


jamper circuit? Actually, this trouble 


rizontal 


= due to cross-talk from the | 
weep circuit into the vertical deflection 
rils. One source the capacitor which 
hunts one half of the horizontal de 
flection winding. This capacitor is used 


o eliminate cross-talk by valancing 
each half of the horizontal winding to 


vround. If the capacitor is leaky, open, 
CLiPPER 6.24" 2 MULTIVIB 
AAA. AAA 


a 


Fig. 2—Vertical-syne integrator circuit. 


Fig. 


Fig. 4—G-E 805 voltage-doubler circuit. 
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or has changed value, the balance ts 
ipset and the horizontal pulse cause 
amplitude modulation of the vertical 
deflection coils. If replacing this capaci- 
tor does not correct the trouble, the de 
flection yoke is probably defective 
Photo I and Photo J. These effects 
are unusual and apparently indicate 
horizontal foldover or damper troubles 
Actually, both are caused by open filter 
capacitors in the low-voltage power sup 
ply These troubles occurred in a G-E 
R05 (see Fig. 4), but could also hap 
pen in similar receivers. In Photo I, 
filter capacitor C373 (Fig. 4) is open 


his reduces the 265 volts which sup 
plies the horizontal output and damper 
tubes and causes the extreme foldover at 
the left. In Photo J, 


and light vertical 


the alternate dark 
rs (left to center 


of raster) and the large white area at 
the right are caused when filter capaci 
tor C374 in Fig. 4 is open. This drops 
the 150-volt line to such an extent that 
the horizontal a.f.c. tube is inoperative 
The horizontal hold control also will 
not function properly 

Many other odd and misleading ef- 
fects will be found in various receivers. 
Study the effect, but take nothing for 
granted! Even simple defects can be 
misleading. (Photos and schematics in 
this article first appeared in G-E’s serv- 
ice publication Techni-Talk Their 
permission to use them in this article 
is gratefully acknowledged.) 
——end— 
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SERVICE 
CLINIC 


Conducted By 
MATTHEW MANDL* 


nu of Te prevent thi the O.5-uf cathode feet trom rece Origimally 
received re bypa apacitor must be removed, This hy hhon line aed. but be 
‘ ‘ nina affect performance, because its cause hreakage caused by wind 
! it tutte taken over by the adit a, stalled ay ye ‘ ‘ 
t ‘ tuhe 1 tw ere en sciter n the output of ce then ghost recept gee f 
or te mney the eliminate nee ay itive pulse ts ove 1 stuh sectic rT s to reduce 
od t needed, the ter narked “x n this effect, but the pruetare isn'teé 
' r recep Fig. 1 should be reversed if the system clear as it was. What sen this 
img loesn't eliminate retrace It can be R.. Morgantown, W. 
the ' ane tested advancing br iney and de \. The open wire ne i used wa 
eture wt ereasing the contrast-control etting eVidentiv a 400-ohn impedance type 
treme fringe \t extreme etting retrace nes may vhich does not match the receiver. Th 
{ net show if be faint «. For any setting less cause ine reflection which now blur 
nt have than fu bert ince, retrace ime will your picture. With a very mg run and 
Poor alignment ate how the creen evere match, distinetly separate 
ted nm tray fa receiver (Admiral SOA1L) which, in pictures are produced by the direct and 
te all car pite of hig t am ind poor signal reflected wave This imulates gtk 
t tela ny ' (to the pou of ne nstabilitv) still reception 
ire tube. Thu ha perfeet etrace elimination with I'ry moving the stub along the ne 
non t han th reult best pireture ecured, or 
Retrace « nator reu are used tub in one place and vary 
prope i nomat ate te receiver In the intil the best value is « 
‘ ne luring General Blectric 2OCT50 series, a spe tained. Start with a long st and kee} 
n brea If celal vertica anking amplifier is used cutting off sm sector Shorted se 
f weak fringe a hown in Fig. 4 to a ire adequate tions of ribbon line will work well 
mn ' ine can be used instead of the 400-ohr 
Flyback transformer burnout open wire line 
nei have ‘ teda Tra 
‘ t e tul Ti ‘ ses the 
haytheor dy RY j ce the widt) oma the 
RACIOF the cure the 1X2-A tub d at 
nal deta the | ee cleaned the strap ¢ 
mer the It | t f where \ \ th t results. Ry the 
nan t cause this. ble be a defective pict inbe? G. KS 
nate eem that you have a defect ve cath te 
veloped \ r aly ray tube socket. would explain wi 
If the retrace ’ . could open the cathode circuit and cut 
matching yok off emi on This would also remove 
applied te he 
would hunt the ad from the high-voltage powet 
sl se Line reflections supply and cause the arcing yo 
- Q. This is af ge avea and I have scribe. Without load the high voltage 
. stalled a rite carby hill ncreases and usually causes corona and 
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Fig. S—Absence of retrace lines indi- 
cates ethcient vertical blanking s\stem. 


1/2 6SN7-GT 
VERT BLANKING AMP 


0039 


6S4(2) 


PARAL. 654 VERT OUTPUT AMPLIFIERS 


Fig. 1—Circuit of a blanking amplifier. 


Fig. 5—Line caused by poor linearity. 


arcing. This would also cause repeated 
burnout of the rectifier tube 

Remove the picture-tube socket and 
inspect all soldered connections. Resol- 
der where necessary or replace with a 
new socket. Also inspect the base of 
the tube and note whether or not it is 
loose from the glass neck. Also check 
the soldered connections at the base of 
the tube pins. If the socket is all right, 
the trouble could be caused by defects 
in the base or in the tube itselt 


Rhombic dimensions 


Q. What are the actual d sions 
the diamond-shaped tru hombie? 
I've heard cor Hicting stories this and 
would appreciate information aud com- 


parisons with the Yagi type. E 
Vassena, N. } 

A. The true rhombic gives optimum 
results when each leg of the diamond- 
shaped affair has a length of at least 
three wavelengths for the lowest fre- 
quency to be received. Thus, for chan- 
nel 2, based on an approximate wave- 
length of 16 feet, each leg of a true 
rhombie would have to be at least 48 
feet long for best results! This makes 
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ich an antenna too cumbersome for 
ordinary use at v.h.f. television fre 
quencies 

Gain in excess of 10 db can be se- 
cured with a Yagi, but the bandwidth 
is reduced to one channel! and some- 


times less than that). Stacked biconi 
cals are fairly broad-band, but have a 
gain of only about 5 db As seon as both 
wide-band and exceptional gain are de 
sired, the design becomes too unwieldy 
for television—-though it will 
probably find use in the new u.h.f 


channels 


Vertical center bar 
Q. In an RCA TC166 receiver there is 


a bright bar (vertical) near the center 


t the screen. This shows in the picture 
tnd started after Ll had to correct fera 
decrease n width. [ve adjusted the 


drive control and changed tubes (in 
cluding the damper) What would cause 
this condition? R. W M., Memphis, 
Tenn. 

A. This condition is usually caused by 
a combination of misadjusted drive con- 
trol, horizontal linearity, and width 
Reduce the drive until the picture no 
longer shows a compressed cénter, then 
adjust the linearity and width to fill out 
the screen horizontally with good li- 
nearity. Do this on a test pattern or 
with a linearity pattern generator 

An oscillogram of the sawtooth would 
show a sharp dip at the center of the 
slope, indicating poor linearity. This 
causes the white line (or lines) near 
the center which will be present with or 
without a picture, (See Fig. 5.) Verti- 
cal white lines caused by damping de- 
fects are nearer the left of the screen 

If control adjustments fail to give re 
sults, check capacitors and resistors in 
the discharge circuit feeding the grid of 
the 6BG6 tube, as well as cathode and 
screen capacitors. Replac e any compon 
ents more than 10°, off rated value 


Pulling on one channel only 

Q In an Emerson 663 receiver hori- 
ontal pulling has developed recently 
This occurs only on channel 6, and tube 
changes do not seem to help. Could this 
he caused by a.g.c. defects? H. J. S., 
Hatboro, Pa. 

4. Yes, this condition could be caused 
by overload which the a.g.c. circuit is 
unable to overcome. This receiver 
doesn’t have adjustable a.g.c. The a.g.c. 
and syne take-off points are ahead of 
the contrast control, which is of no help 
in relieving the condition. 

Try antenna reorientation for chan- 
nel 6, or insert attenuating traps in the 
antenna system to cut the signal down 
below the pulling point. See that no 
defect exists in the a.g.c. line to the 
first r.f. stage and the first i.f. ampli- 
fier. An open circuit would remove the 
a.g.c. bias and cause overloading, par- 
ticularly on the strongest station in 
your area. Measure each r.f. and icf. 
tube’s grid-to-cathode voltage with a 
v.t.vem. (This receiver does not apply 
a.g.c. to the second and third video if. 
stages.) 

~-end— 
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TV DX IN J 


ULY 
If our last TV dx forecast w t 


as corre 
many of you will have received T\ 
broadcasts direct from stations severa 
hundred or a thousand es awa l 
you haven't, it may be that local sta 
tions are blocking out d n the na 


nels which the 


The reader of this monthly foreea 


what happens during June, if he w 
know what to expect in July. The ma 
openings of June are aln certain t 
recur in July, about 27 days later 
June's record is probab the best 


indication of what July holds in 


Sporadic-E dx will not be quite 
frequent during July as it was in June 
but will follow a very similar patter 
Signals from distances of 600 to 1,200 
miles will be very strong at time and 
there will be several opportunitt fo 
“double-hop” dx, bringing yna 
from points as much as 2,500 mile ’ 
tant There is some _ possibility that 
South American stations may be 
ceived, too. Since suct reception ha 
been extremely rare to date we are 
particularly interested in hearing « 
plete details of y such intercont 
nental dx 

Tropospheric propagation wi 


generally good, and there will be mar 
times when the high channe! part 
larly, will come through extraordinar 
well. The full potentialities of the | 


channels have not been realized he 


tofore, because of the relative | 
high-band performance of TV receiv 
ers manufactured prior to this yea 


Many among the 1952 crop of receiver 
have greatly improved performance 

through 13. Where higt 
gain antenna systems that favor these 


channels 


channels are used it should be possible 
to get results on some occasions ove} 
distances as great a 0 mile per 
haps more. This type of propagation 

most likely to develop in the ear 

morning hours, in the early evening 
around sundown, and late at night. It 
is associated with fair calm weather, or 


increasing cloufliness preceding a 
storm. A steady high barometer read 
ing, or the beginning of a slow fa 


after a prolonged high period, are good 
indications that tropospheric propaga 
tion well beyond normal distances car 
be expected 

July is usually good for at least one 
pronounced aurora 


month aurora is fre¢ y accompan 


ied by sporadic-E type dx reception. A 
directional array aimed north to west 
(for an eastern station) or north to 
east for a western station, may bring 
in two kinds of signals under such con 
ditions. One will be shadowy and d 

torted reception from stations up to 


500 miles or s0; the other will be 
strong and clear dx from the norma 
sporadic-E distances. Aurora effects 
are much more pronounced on the low 


channels, though the possibility of 
high-band dx should not be ruled ou 
| entirely 

end— 
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IV. Grid-leak detection 


Streng AM signals ma ™ letected 


tne a dio idec \ nar 
ne ire affected, Et 
x end at f. stages operatir 
P of t type 
n the audi ection thar t he t 
The ‘ for the aud t t here 
tine t phon ad € 
ten and idl ana eared i 
tne ime int Refer Fig. 2 \ 
or e of the following te may tx 
necessary to clear audio tt ‘ Make 
all audio leads short. hot leas 
the high-gain voltage-ampiinier st 
tages lse resistors RI and 
ip 
- shown in all voltage amplifier 
I value should be reduced it tages draw 
ng grid current. The capacitors 
fro grid to ground —if found nece 
at iid be as ma 
ss Using mica capacitors tart with 100 


nuf and work upward unt the trouble 


condi lisappears. If the smallest value that 
: clears the interference a i! the 
iudio highs, leave it out and = screer 
the tage or stages not cured y the 

the tep 
Video pickup, also through grid de 
tection, cannot be cleared in thi Va 


Screen the set as in Trouble III 
in V. Signals via the line cord 


Most manufactu nelud i te 


7 at ha ame int of line filtering, which usua 
f fices ) additional filter shou 

American Radio Relay League, and in Ar ton’t 
the Tele Interfer tried if preceding ire dor 


Vue New me) 
Most rite ‘ ‘ ‘ equiy 
ment mm the H ‘ ! r below ar 
time t ed tit t what 
He et he tra r filter 
‘ et. Othe he \ rom the 
Fig TV) input circuit 
tenna and pi ip the unwanted yna 


t cles » trou for whic 
1. Front end overloading Il. Interference at the i. f. 
rh trouble produce internal ha Unwanted frequencies may he obtained readily or built ye f 
monk Refer to Fig. 1. Ll the only brought direetly into the f. amplitie: the many obtainable circuit Insta 
: tuned circuit at the input of the set. Th through the three ern capacitors to close to back apron, inside out, and 
eireuit ttyy ‘ foun nt oe ’ the mixer grid along the top line of Fig ground to chassis or cold side of line 
ha ‘ rve which expected t a 1 Interference een on all channels Heware of a.c.-d.c, sets, If you are using 
the T\ pectru ott ) regrac ‘ It is treated the same as Trouble IL. a filter on one of them, connect a .0O1-uf 
and cant he expected ta dt tf ‘ mica and O.l-uf paper or capacitor 
hary ‘ i t Therefore a Wl. Direct i. f. pickup in parallel and hook the combination 
loom ‘ m approx Ty te Signa at the intermediate frequen hetween the case of the filter and eart! 
4 and ote n> he Wt pa to the ey may be picked up direct through the Screening as recommended in Trouble 
grid ‘ with only wht atte ‘ ttom of the set. 7 ially becomes Ill and IV (video) should be done care 
thor \ gnaloon at ervies etweer bothersome niv when the pieture or fully with the purpose in mind of kee; 
i 4 and Lie will pa with oe 1h eund if. strip is ver ose to or on the ing the r.f. from entering the set's wi 
i ing. Therefore at nwante " ina ame frequency as the unwanted signa ing. Usually when screening is needed . 
can have a higher strength at the It how ip ! i channels on either a thorough job does the trick. Cop 
wr han the le red TV the respective pet © ¢ ound carrier per Window screening iba y bes 
‘ ca (ne t ‘ I) t cont t ‘ 1 to the work \ one 
ecome iturate ise f e where screen the front he picture 
‘ hort-wave au ent peratit the first f. tube mav cause severe tube. Luckily the aqua grounds 
properly at half the frequer fa nterference on ail chanmne oth sound capacitively. But the average eake! 
priver harine ‘ ippesa ‘ f ind pieture. Dire f ip « be if left unscreened on the front—<«an let 
had a second ha ' een definitely with antenna grounded enough r.f. through to defeat t 
The cure is to prevent the nwanted Complete screening of the bottom and pose of the whole job. Closely t 
gnal from reaching the front end top of set are isually required. Most edges of the screening and spot-solder 
You can do that in either of two way ets with if. pickup will also need to chassis at regular intervals 
If the { signal is within o7 treatment as in Trouble I —end—— 
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NE cause of tele n inter the TN 
ference fault peration of for its freq 
The the nadequate «ce better lea 
ynoof the reeeiver being nterfered vhiel hary 

| stier tad t it. If the em tw it) communtcatior 
oft trans! tting liathern or othe Interference fre tatior 

het ‘a ed rigg the ‘ fiiter Ter r\ ire read obt 
Mar i et f TV at ave the average bher 
derest ate t need for filter tra erviee technician ma have to | ‘ 
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Servicing—Test Instruments 


how to use and handle a 
LOAD-GHECKING METER 


By HARRY LEEPER cy radio and 


in be spotted 


receiver troubles equipment. However, the 


by checking duction of compact, reasor 


actual power consumption against man- instruments makes this me 


ufacturer’s nameplate ratings. For ex nosis generally available 


ample, shorted or leaky filter capacitors Use of the wattmeter a 


cause a Increase 


open bleedet 


reduce the load 


consumption; an often makes it possible to ¢ 
a burned-out tube will tomer a quick and accurate « 
normal. Use of repair costs. As a 


the method has been limited in the past returning the set, 


by the high cost and complexity of the paid return call 


The Triplett “Load-Chek” is typical of the new in- 
struments. The a.c. line voltage and power consump- 
tion of the device to be tested are measured simul- 
taneously when the equipment is plugged into the 
meter. Two ranges on the wattmeter scale will meas- 
ure equipment loads up to 1,000 watts maximum. 


The voltmeter section may be used independently by 
plugging the instrument line cord into an extension- 
cord receptacle, with test prods or any suitable con- 
nector at the other end of the extension. Test leads 
may also be clipped directly to the meter line plug. 
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Accuracy in measuring loads of less than 100 watts 
can be improved by using a cube tap and a fixed 
load (such as a soldering iron), to move the pointer 
up to the more expanded portion of the scale. The 
device to be checked is then added, and the difference 
between the readings is the live-load wattage 


An inexpensive case will protect the meter in the car 
or shop. The case shown in the photo is 8!) x 12 x 5 
inches, and cost about $1.50. A piece of sponge or 
foam rubber is placed in the bottom and another 
folded over the top and sides of the instrument 
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Servicing—Test Instruments 


COMBINED MEASURING SET 


combined 


Front panel of the 
Hi levies ombine five highly 
eful electronic instruments In a 
npact unit. It will handle 
pract iy at mea ement re 
quired ir itine servicing, and in add 
tion provide facilitte for ipacitance, 
inductance ind high-resistance meas- 
ent 
The reuits used are not original 
with the author, but have been selected 
on the ba of successful application 
roa “lo of years in this country 
ur ibroad 
Vt ve functions of the instrument 
are asf ow 
traight lt-ohm-millammeter ¢2,000 
‘ 
itput meter 
Vt 
Capacitance and inductance grid-dip 
High-re tance and capacitance bridge 
AX 
+ Awe S408 
Y 
| | 
| 26 9 ° 
| s00WAL 
« > + 
VA } | wy a 
| 
‘4 
ant + 
| 
o+ 
R2 6008 
MA 
a) 
| ot Wwe 
| 
} o+ —e 
J 
— 
oA 
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1—Schematic of the v.o.m. section. 


Measuring set. 


Volt-ohm-milliammeter 
The 


in Fig. 1. The meter is a 0-500 uwamp 


schematic of this section is shown 


movement with an internal resistance 


of 500 ohn The rectifier is a full 
available 
Voltage 


5000 (ar or 


wave-bridge instrument type 


from everal manufacturers. 


ranges of 30, 300, and 
d.c.) are provided, although these can 
substituting 
and R3. The 


resistors should 


be changed or extended by 


Ri, R2, 


shown for these 


suitable values for 


values 


be obtained by combining suitable unit 
in series or parallel. The current ranges 
These too can 
be changed by the ise of different 
shunts “Multirange Milliam 
meter”, on page 37 of RADIO-ELECTRON 
ws for Apt 1962.) A 


ided 


are 10 ma and 100 ma 
(See 
resist- 


singie 


ance range is incl with a mid-scale 


value of 500 ohn 


Audio output meter 


For maximum sensitivity, this section 
is desis d to operate from the primary 
side of the receiver amplifier output 
transformer (See Fis ”’) The meter 
and inst rectifier are identi 
to tho Ist r volt-ohm-milllampere 
measurement Any eter of the same 
ensitivity iv ed provided its 
internal re tance at least 250 ohms. 
The adjustable series resistor is for 


calibrating the meter 


Five instruments in one 

form a complete portable 
laboratory for the service 
technician or experimenter 
—any section may be built 


as a separate unit. 


By A. IWANIWSKY 


oscillator circuits. Its full-scale i 
tivity is 3 volts a.c. or d.c. The ooo 
ohm potentiometer 1 calibrating cor 


trol istment ts provided by the 


Zero adj 


250-ohm control 


Capacitance and inductance tests 


A grid-dip oscillator ( Fig. 4-a) is used 
for these measurements. This principle 
is used in ommercial instru 


ments, 


many 


and the circuit employed here 


was suggested by M. Katreczko, E.E., 
of the YMCA Radio School in Bruns 
wick, Germany 


Capacitance values up to 500 uaf ar 


measured by connecting the unknown 


capacitor directly across L2 (termina 


1 and 3) 


The oscillator is then tuned to the same 


This forms a resonant cir 


frequency by varying (1 
indicated by minimum grid current 
Higher values (up to 
measured by 


5.000 uuf) are 


connecting the unknow! 


termir 


capacitor across 
Cl tuning dial is calibrated by connect 
ing various standard 
the test terminals. Col 
en in Fig. 4-b. 

Small inductance’ values 


Fig. 2—The audio output voltmeter. 


Fig. 3—Vacuum-tube-voltmeter circuit. 


V.t.v.m. section 

The circuit shown in Fig. 3 is used 
for grid-bias and signal voltage meas- 
urements in low-level audio stages and 


checked in the way. R.f. chokes 
and TV peaking coils can be 
calibrating the 
the instrument. 

The meter 
full-scale reading of 10 ma 
ity is controlled by the 25-ohm rheostat 
The trimmer capacitors across L2 and 
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have a minimum 
Its sensitiv 


should 
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Under-chassis view of the combined measuring set. Some 


European-type components were used 


L3 are used to balance out stray capaci- 
tances. Coils and capacitors should be 
connected directly to the terminals. 


Resistance-capacitance bridge 
Higher values of resistance and capa- 
citance are measured by the circuit 
shown in Fig. 5. A low a.c. voltage from 
the heater circuit is applied through 
standard resistors or capacitors to the 
6H6 diode rectifier. The output of the 
6H6 is fed to the 5,000-ohm_ potenti- 
ometer which controls the shadow area 
of the 6E5 electron-ray indicator. This 
control is adjusted for maximum shad- 
ow area with the test terminals open 
Any impedance (resistance or capaci- 
tive reactance) inserted in the a.c. sup- 
ply reduces the current through the 
6H6 and narrows the shadow. The po- 
tentiometer is then adjusted to restore 
the shadow to its original size, and the 


in this version. 


unknown value read from the dial, 
which may be calibrated with standard 
resistors and capacitors. 

Three 6.3-volt pilot lamps wired to 
an extra section on the selector switch, 
show which range is in use. 


Power supply 

A standard rectifier circuit (Fig. 6) 
using a small power transformer and 
6X4 supplies all operating voltages. 

Although individual meters are used 
in each of the first four circuits, a 
single 0-500-ua movement can be used 
by providing pin jacks at the meter 
terminals in each section. This will 
also require a number of different scales 
for the meter. 

Obviously, any one of the sections 
described may be built as a separate 
unit. For that reason, separate parts 
lists for each section are given below. 


+8 
2 vet uy S00 ppt Proust 
MAK 
OR 6C5 
tx 
Cx AND 
0-000 ppt WAX 
Lise 
L2* - ~ 
Ge 
(o) 


PHENOLIC OR 
POLYST YRENE ROD 


637 EA SECTION; 127 EA SECTION -WIREs LITZ 
(b) 


Fig. 4—Grid-dip oscillator and coil data. 


3 
> 6H6 
Ry 


Behind the panel. The multi-plate metallic rectifier mounted 
next to the power transformer has been changed to a 6X4 


Materials for Measuring Set 


000 ohms, wott (see text), |—250 ohms 
ms, '/, watt (see text): |—500-ohm potentiomete 

Miscellaneous: |—2-poie F-position selector switch 
3 position selector switch: |—0-500 mw 
ammeter, internal resistance 500 ohms f wove 
bridge instrument rectifier (Conant (608 Electros 
AA-4, of equivalent): i—! S-volt dry ce wire. hard 
ware 


Audio output meter 

Resistors: |—8,200 ohms, watt, |—100,000-ohn 
potentiometer 

Cepacitor: uf 600 volts. pape 
Miscellaneous: |—0-500 microammeter |—ftull-wave 
bridge instrument rectifier (Conant 1608 Electrox 
AA-4, or equivalent); wire, hardwore 


V.t.v.m. 

Resistors: 2—47 megohms 2—2.200 ohms watt 
|—2,000-ohms, |—250-ohms, potentiometers 
Cepacitor: |—0!-uf_ 600 volts. pape 
Miscellaneous: |—0-500 microammeter. |—éN?7 tube 


pst. toggle switch: wire hordwore 


L-C grid-dip meter 


Resistors: ohms, watt. |—25-ohm rheostot 
Capacitors: (Paper) |—0i uf 600 volts (Cerami 
or mica) |1—500 uuf. (Air variable) |—500 unf. max 
(Trimmers) 2—20 uut mas 

Miscellaneous: |—osciliator coi! (see text 
tube; |—octal socket: wire, hardwore 

R-C bridge 

Resistors: 3—! megohm 2—100.000 ohms 2—10,000 
ohms, 2—220 ohms, '/; watt; |—5,000 ohms poten 


: (Paper) |—1.0 uf, 2—0 af, 1—.02 
i—0! uf. 600 voits: (Variable), mica trimmers 2 
20 
Miscellaneous: |—éHé tube |—6ES tube 2—tube 
sockets; |—2-gang 6-position wafer switch 3—63.¥ 
pilot lamps 
hordware 


Power Supply 
i—power transformer (470 volts center-tapped, at 
40 ma. 6.3 volts at 15 amp) |—6éX4 or 6X5 tube: 2 
4-uf, electrolytic capacitors, |—é,800—ohr 
2-watt resistor; I—tube socket) pst toggle 
switch: I—line cord and plug. wire, hardwore 
end 


—pilot-lamp sockets, wire. terminals 


Fig. 5—Bridge for R-C measurements. 


aw 


350¥ 


6X4 OR 6x5 


Fig. 6—Power supply for the set. 
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Servicing—Test Instruments 
Familiar tube types find 

unusual applications in 

late-model TV receivers. By ROBERT F. SCOTT 


short 


f HE average TV service technician 
has had sufficient experience with 
receiver circuitry and common 
tube types to be able to make a 
yood guess as to the circuit function of 
each tube in the set simply from its 
TRAP TO PIRCAT type and its position in relation to 
‘ transformers, traps, and other compo- 
nents on the chassis. Recently some TV 
designers have omitted a few of the 
usual tube types or have substituted 
types which are foreign to the usual 
circuitry. One manufacturer has aban- 
doned the usual diode video detector in 
some of his models, another has taken 
a 6BE6 from the usual All-American-5 
broadcast receiver line-up and has in- 
hig. 1—Magnavox video-detector circuit. corporated it in his new receivers as 
a syne clipper. We have selected these 
circuits for discussion, as well as a few 
mane wes 6cB6 other unusual ones which we feel will 
$7 WOED SOUND TAKE-OFF TRANS TO GRID OF I2AT7 SOUND IF AMPL interest the technician, the engineer, 
¢ and the home TV experimenter 


6CB5 OR 6AG5 6AU6 


VIDEO IF DET IST SOUND iF Step? ro 


6c 
wor 


§ 


a 
i! 
Magnavox series 105 
No matter how hard you look, you'll 
20 never find the usual vacuum-tube or 
xermanium-diode video detector in the 
4 Magnavox CT341-D and similar sets 
$ our $470 of the 105 series. Instead, the designers 
r have used a 6AU6 sharp-cutoff pentode 
Bs - , in a novel circuit which enables it to 
49 Pg perform as the video detector and the 
FRINGE LOCK CONT 33% first sound-i.f. amplifier. The circuit 
shown in Fig. 1 is a modified grid-leak 
detector. The control grid corresponds 
6BE6 to the plate of the conventional video- 
25.50 detector diode. Rectified grid currents 
v flow through the 5,600-ohm resistor. The 
video-modulated d.c. voltage appearing 
4 SVML TO SWEEP CIACITS across this resistor is fed directly to 
the grid of the 6CB6 video amplifier 
4+ on 3 where it is amplified and fed through a 
wa 


“ 


0.1-uf coupling capacitor to the cathode 
of the picture tube. 

The parallel-tuned 4.5-me trap is in 
series with the detector and the video 
amplifier grid, where it effectively pre- 
vents any 4.5-me beat from entering the 


Fig. 2—Video-detector, amplifier, and 
syne-clipper stages of the Zenith 20321. 


6BN6 sync TO sweEP CIRCUITS 
SYNC CLIPPER 
2 
3 TO viDEO OUTPUT ‘ 
ley 
wed 
TO GRID OF 6AU6 
Suet RATIO DET DRIVER 
.047 2NO SOUND IF 
pe 
Fig. 3 (above) —6BN6 syne-clipper cir- 4t- 
cuit used in Zenith model 20H20. 4 ¥ 
Fig. 4 Cright)—Stromberg-Carlson twin- 


triode video and sound-i.f. amplifiers. 
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video amplifier and appearing in the 
picture 

The rectified output of the grid-cath- 
ode section of the 6AU6 also contains 
the sound-modulated 4.5-me beat. Since 
the 4.5-me trap is in series with the grid 
and its 5,600-ohm grid resistor, its high 
impedance accentuates the 4.5-me sound 
i.f. signal appearing at the grid. This 
voltage is amplified as in any i.f. stage 
and appears in the plate circuit of the 
6AU6. A double-tuned 4.5-me_ trans 
former is used in the plate circuit of 
the 6AU6 video detector and first sound 
i.f. amplifier to discriminate against 
any video signal in the plate circuit and 
prevent it from appearing in the second 
sound i.f. amplifier. In this operation, 
the circuit may be considered as a 
sound i.f. amplifier direct-coupled to the 
output of the video detector. The am- 
plified signal is applied to the grid of a 
6AU6 second sound i.f. amplifier. 

This stage operates as a limiter and 
drives a discriminator detector 


Zenith sync clippers 


According to the data in tube manu- 
als, the 6BE6 is a pentagrid converter 
designed “to perform simultaneously 
the combined functions of the mixer and 
oscillator in superheterodyne circuits. 
especially those of the all-wave type.” 
Similarly, the 6BN6 is described as a 
“miniature beam tube designed primar- 
ily to perform the combined functions 
of the limiter, discriminator, and audio- 
voltage amplifier in FM and intercar- 
rier television receivers.” In addition 
Dr. Robert Adler and other engineers 
of the Zenith research laboratories have 
developed circuits which use these tubes 
as syne separators and clippers. The 
syne separation circuits 
lock-——are used to insure positive sync 
stability over a wide range of noise and 
signal levels present in diflerent TV 
receiving areas, 

The Fringelock circuit of the Zenith 
20J21 and similar models uses a 6BE6 
in the circuit shown in Fig. 2. 

The video detector develops a nega 
tive-going composite video signal of 
about 2 volts peak. This signal is ap- 
plied simultaneously to the control grid 
of the 6CB6 first video amplifier and to 
the oscillator grid (grid 1) of the 6BE6 
syne clipper. The signal applied to the 
video amplifier is amplified to about 40 
volts peak and appears with positive 
polarity in the plate circuit of the 6CB6. 
This signal is tapped off at point A and 
applied to the control grid (grid 3) of 
the 6BE6 through a 10,000-ohm resistor 
and .0l-uf coupling capacitor. 


called Fringe- 


1952 


The time constant of this combination 
and the 1.5-megohm grid leak is such 
that the grid is biased negatively to 
about 20 volts. Since the major portion 
of the video information is below this 
level, the plate current controlled by 
grid 3 flows only during the time that 
the sync pulses are strong enough to 
overcome the developed operating bias 
The tube is operated with low plate 
voltage so the syne tips drive the plate 
to saturation and the tips are com- 
pressed or clipped in the plate circuit 
Weak noise pulses on grid 3 are below 
the plate-cutoff point so they are not 
passed on to the oscillators. Strong 
noise pulses are clipped in amplitude 
just as the normal syne pulses. 

With grid 3 alone controlling the 
plate current, strong noise pulses may 
ride through and trigger the oscillators. 
For this reason, the unamplified neg- 
ative video from the detector is applied 
to grid 1 which is operated with a pos- 
itive bias set with the variable FRINGE- 
LOCK CONTROL. When the normal 2-volt 
syne pulses are applied, grid 1 has no 
effect on the flow of plate current. How- 
ever, if a noise pulse drives grid 1 be- 
yond the 2-volt level, the plate current 
is instantly cut off. Thus the noise—al- 
though it appears on grid 3—cannot 
pass through to falsely trigger the 
sweep oscillators. During the brief pe- 
riod that the plate current is cut off, 
the flywheel action of the sweep tank 
circuits enables these oscillators to re- 
main in syne 

The Fringelock in the 20H20 chassis 
uses the 6BN6 connected as in Fig. 3. 
The circuit of the video detector and 
first video amplifier are substantially 
the same as those in Fig. 2 so they are 
not shown. The 40-volt composite video 
signal is taken off the plate circuit of 
the video amplifier at point A (see Fig. 
2) and applied to grid 1 of the 6BN6. 
The time constant of the 1-megohm grid 
resistor and the .047-uf coupling capaci- 
tor is such that the capacitor charges 
and biases the grid to the point where 
plate current is cut off during the pe- 
riod that video information is being 
transmitted. If the positive-going grid 
signal overrides the bias, the plate 
current rises sharply and reaches sat- 
uration when the grid is more than 3 
volts positive. Operating bias is set 
automatically by the strength of the 
composite video signal, so only the mid- 
dle portions of the syne pulses are 
passed. The bottoms are clipped because 
they are not sufficiently positive to 
overcome the cutoff bias and the tips 
are clipped by plate saturation. 


One disadvantage of this 6BNt 


cuit is that frequent high-amplituc 
noise pulses charge the co ipiitigy capa 
citor to such a high bias level that sy 

pulses are clipped to the point where 
sync output is drastically reduced or 
removed entirely for several horizonta 


periods. This results in a loss of syn 
or tearing and jitter 

Another 
pulses are clipped top and bottom in 
exactly the 
pulses and they 
output where they may falsely trigge 


disadvantage is that noise 


same way a tne syn 


appear in the yn 


the sweep oscillators 
In the April, 1952, issue of Electr 

ics magazine, Mr. Meyer Mart 
Zenith’s research staff describes a mod 
ification of the 6BN6 circuit it 
the amplified composite video is applied 
to grid 3 and the unamplified detector 
output is applied to grid 1. This circuit 


whict 


then operates in much the same manne 
as the 6BE6 described previously 


Triode video and i.f. amplifiers 


The 12AU7 twin-medium-mu_ triode 
is widely used in TV receivers in a 
most every type of circuit where med 
ium-mu triodes are applicable. Accord 
ing to popular engineering conceptior 
triodes are not suitable for use as 1.1 
amplifiers because of the need for ne 


tralization. Within the last few years 
a few receiver design engineers— wh 
apparently didn’t know better——have 
dared to defy engineering convention 
and have installed triode sound 1.f. an 
plifiers in their sets. They 
the necessary savvy to do the trick and 


seem to have 


get away with it without neutralizatior 
We know that some of those if. strip 
radiate, but we know that oscillatior 
would play havoc with the sound. A 
an example of what can be done wit! 
triode i.f. amplifiers, take a look a 
Fig. 4, which was taken from the sche 
matic of the 


Stromberg-Carlsor 
series, 

The first triode section of the 12Al 
is a direct-coupled video amplifier whi 
is entirely conventional. The second tr 
ode is the first sound-i.f. amplifier oper 
ating at 4.5 me. Under 
tions, any triode would require neutra 
ization to prevent feedback through the 
plate-to-grid capacitance whenever the 
plate and grid circuits are tuned to 
the same frequency. However, by oper 
ating this amplifier at low gain witt 
a small plate load resistor it is quite 
possible to prevent oscillations throug! 


normal condi 


careful layout of components in the 
grid and plate circuits 
end— 


troupe known as 
‘Sine Midget was high 
iecessf from a mone 
tary standpoint Genera and Mrs 
Tom T) b enriche the coffers of P 
lr. Barnum. Se too, if properly handled, 
the 1 h-ma ned mMidyet radio can 
fatten 
At the 1 of being br da het 
‘ est that establish and 
uivertise that “ repair, cash and 
carry, ar t radio for the im of 
£1.50 or $4.00. Don't be ny about tl 
feature. Ha i n r window 
tw ! cul pape even put out 
‘ ar ming the fact, but get 
it out there in front of the people! We 
‘ ow that there nothing wrong 
with busine today that a few custom 
P “ n't correct, so let's go out and 
yet them 
\ lot of technicians hate the very 
ght of a midget. They claim there are 
too many parts in too sma a space, 
that they're too hard to work on, and 
bring ip countless other objections 


This is a negative attitude 
The average 


simplest 


which should 
be corrected 
the 
to service 


midget set is 


one of electronic devices 


In the first place, the customer is not 


Servicing—Test lnstruments 


THERE’S 


This shop likes midgets 
—and has a drive-in 
bank of lockers for set 
left during non-busi- 
ness hours. 


often 
favorite sta 
he will 
before he 


too critical of its quality. He is 


stied if he can get his 


oOmany sq ieals 


even tolerate a lot of hum 


In the second place, the set is easy 
to service, Most consist of a combina- 
tion oscillator and first detector, an if 
stage, second detector and a.v.c., a 
tayve of audio, and the necessary rec 
tifier. TI meat about a zen re 
av be X paper capacitors, a 
jual hi-mike electrolytic, two if. trans 
f met rf al ito coil, an 
output transformer and speaker, and 
ve tule Certainiy not a formidable 
combination for a service technician of 


anv ability 
To make any you must achieve 
two thin volume 


change of 
pace. Most service 


and a 
technicians approach 
a radio chassis under test as though it 

of an electronic 
you, boys! The 


tested theory still holds. 


were 


some 
computer 
same old 


With a 


time 


little acumen one can spot the 
trouble in the first few moments of 
twiddling, often at the time the cus- 


tomer drops it on your counter. (In this 
connection, it is always a matter of 
plug in the set while 


good policy to 


the customer is present, get his version 


MONEY 
MIDGETS 


By H. L. MATSINGER 


of the complaint, and find out tl 


mum for which he wi ettle.) You wi 
often get a set which has a very bad 
rattle in the speaker in addition to some 
other complaint. Sometimes your client 
has become so accustomed to the ratt 
that he doesn't hear it, and is interested 
only in getting the et to play. Kk 
member, you are working on a small 
margin—you can't afford to rec 


the hean for $3.50. If you have a counter 
tube checker, pull the chassis and check 
the tubes 
while 


Explain to the customer that 


your price inciudes the replace 


ment of those which are bad, it does 
not cover any which are merely weal 
or low in emission so long as they 


satisfactorily. Don't 
of this. Don’t waste too 
talking. Don’t be abr 
pleasant, and thank him 

If you find that your daily business 
in midgets 
sult of an advertising 
at it, don’t let it be 
Bear in mind that something 
to shout about, you are giving a gua) 
antee that for 


operate make a 
sermon much 


time ipt, just be 


Increases as the direct re 


campaign, keep 
a flash in the par 


you have 


$3.50 or $4.00 ne 


once more get pleasure out of a dead 
set. But they must be told, and con 
stantly reminded of this fact in some 
manner \ l-inch ad in your neigh 
borhood weekly is usually better thar 
the classified in the bigger dai 

As I hinted earlier, you must change 
your operating hi ou are t 
make money. Arrange to check severa 
sets In succession, assuming that 
have checked tubes time the set 


was brought in; quickly run thr 

the voltages. If you have one of those 
signal squirters, touch it to each grid, 
starting with the audio. When you k 

cate the faulty stage, and the trouble 


lay the set aside with a writter 
tion, and check the next. After you find 
the trouble in all sets on hand, then con 


sider what you require to 
If only resistors and are 
needed you probably have them in 
stock. You can then make the repairs 
at once on all the same time 
When you follow this routine, you will 
be surprised at the amount of work 
you can do in a very short time. It is 
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Courtesy Harco Radio Ser «, Little Rock, Ark 


This station is devoted entirely to the cash-and-carry service of small receivers. 


much better than approaching each set 
as an individual task. 

Except for tubes, the most common 
causes for trouble are blown filters, line 
bypasses, and audio coupling capaci- 
tors. Next are open coils, oscillator or 
if. An oscillating iff. can usually be 
cured by putting a larger resistor in 
the screen circuit. 

Normally, it requires too much labor 
to align midgets with a standard type 
signal generator; you spend too much 
time in changing frequencies. An aux- 
iliary generator similar to the one 
shown in the schematic will provide 
amply for the alignment frequencies 
required by midgets, with each one 
available at the twist of a knob or the 
push of a button. 

Almost any triode will do for V1, and 
a wide range of pentodes for V2. If you 
have a wide choice, try a 6J5 or 6C5 for 
V1, and a 6J7 for V2. Since midgets are 
not the most sensitive of sets, that 
small audio amplifier, the 89, is well 
adapted for the job. It is an excellent 
oscillator and puts out plenty of power 
The transformer T may be almost any 
audio type, though one of the old cheap 
3-1 transformers is best. Put the pri- 
mary in the plate circuit. The coil L1 
is an oscillator coil used in the cathode 
circuits of superhets (6SA7 or 6BE6 
hookup). The switch may be either a 
rotary or push-button type. 

In this type of work, an output meter 
is generally impractical. That extra min- 
ute or two that you lose hooking it on is 
not repaid in increased performance. 

Don’t get me wrong! I'm not sug- 
gesting that you turn out sloppy work 
I am merely trying to impress upon 
you the fact that you can’t afford to 
spend more than an average of thirty 
minutes on any one set. Some may take 
a little longer, some may take a little 
less, but if the total average time is 
more than a half hour from start to 
finish, you should better do a little 
analysis! In the depression days of 
1932, I tested and aligned some little 
things at the rate of thirty-five an hour, 
and that included a police band, so my 
experience with midgets is not entirely 
theoretical. 
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The shop illustrated in the photo- 
graphs, I am teld, advertises that it 
makes “most repairs” for a small fixed 
labor fee plus the price of parts. Large 
jobs are not welcomed, and the business 
is strictly cash-and-carry. Sets are ac- 
cepted 24 hours a day. If the proprietor 
is not around, the customer puts his 
set into a locker, closes and padlocks it, 
and calls later for a report on the 
repair 

There are millions of these little sets 
in the country, and about half of them 
need repairs. Most folks are afraid to 
call a technician because they hesitate 
to pay eight to ten dollars for a set that 
cost fifteen or twenty originally. If you 
offer repairs at a reasonably low figure, 
and can establish yourself as a man who 
does a good job, you are getting a foot- 
hold in a virtually unlimited field. You 
need no expensive test instruments, no 
vast stock, no delivery truck. Your low 
price is cash and carry. Naturally, in 
a few cases, you will lose money, but 
in the aggregate you will prosper. 


3-Wppt 
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Switch-tuned alignment signal genera- 
tor. 


Materials for Signal Generator 

Resistors: |\—27, |\—1,800. |—2,700, |—27,000. 2—47.- 
000 ohms, watt; 1—5,000-ohm, |—200.000-ohm po- 
tentiometers 

Capacitors: (Poper) !—005 uf 
(Mica) |—47, |—150, 1—470, 1—560 uuf. (Variable 
trimmer) 3—3-30 uuf 

Miscellaneous: | audio transformer (see text); | 
tuning coil (see text); | radio-frequency choke 
(11 turns No. 30 of smaller wire on ‘/4-inch form) 
wire, hardware. minor essentials 


RARE TROUBLE 
IN A B.F.O. 


By GEO. RULFFS, JR. 


4 local novice ham brought his 
homemade superhet in to be checked 
and aligned. Among the several | 
which were isolated and cleaned up wa 
one persistent cuss which affected the 
proper operation of the beat-frequency 
oscillator. Fig. 1 shows the circuit en 


ployed, an old reliable one in use for 
many years in superhets 

The trouble which developed was un 
usual. When voltage was applied to the 
b.f.o. no beat note was produced but the 
b.f.o. could be heard to “swish” by the 
intermediate frequency (1500 ke) as 
Cl was varied. However, in the back 
ground a weak and very high-pitched 
audio squeal was evident, The squeal 
could not be peaked nor the pitch 
varied by tuning either Cl or the 
ganged r.f., mixer and h.f.-oscillator 
tuning capacitors. Changing the et 


Sw 
1SOOKC 250K 
BFO 


4 
3 


ting of one trimmer in the if. trar 
formers did attenuate the unwanted 
oscillation, and of course the gain. Fur 
ther tests indicated no regeneration in 
the if. amplifier and that the value of 
the grid resistor Rl was correct 

The difficulty was finally eliminated 
by connecting a 47,000-ohm resistor be 
tween the grid and ground. This solu 
tion was suggested when it was ob 
served that by momentarily shorting 
either the grid or cathode to ground, 
the condition would correct itself for a 
few seconds duration, resulting In nor 
mal b.f.o. behavior. 

Apparently the grid resistor specified 
had too much resistance to drain off the 
charge on the grid and produced para 
sitic oscillations. 

We put the additional grid resistor 
between grid and ground because the 
original resistor was inside the can and 
it was more convenient to compromise 
than to dig into the b.f.o. coil enclosure 


TV SERVICE KINK 

Don’t throw away those weak 5U 4's, 
5Y3’s, and similar rectifier tubes which 
you remove from TV receivers. The 
next time you have a set with an in 
termittent B plus short in it, stick in 
one of these weak tubes and save the 
new replacement until after the short 
has been located and eliminated 
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LL radio 


repairmen, jewelers, 
auto mechanics, and the like are 
rooks Everybody knows they 
parts out of what you 
bring repairs and put in old 
tuff; that they're out to get all they 
can from you and don’t care what cheap 


take the 
in for 


tricks they use to do it 

That why I insisted on watching 
the repairs on my 5-tube table model 
et when | brought it to the service 
hop. I kept a careful eye on the re- 


pairman while he made some tests and 
when he picked up a pair of snippers 
started to cut something out of my 
radio, I let know 


and 
him I was watching 
What are you doing?” I asked 


Move over a little,” he said, and 
prodded me with his elbow. I suppose 
| was crowding him. IT moved, but kept 


my eyes on my radio 

“The trouble is an open resistor,” he 
said, holding up a small, colorful object. 
He looked boxes and 


through some 


found another jigger that looked some- 
thing like it, and soldered it into my 
radio, When he turned the set on it 


worked all right 


Then right away he tried to sell me 


something else 


The speaker's warped,” he said. 
‘You'll need a new one.” 
“It sounds all right if I keep the 


volume 
that I 
want 
“If I put in a new speaker now,” he 
said, “it will cost 
time 


down,” I 
wouldn't 


said, feeling firmly 


buy anything I didn’t 


you less because the 
will be charged to the same hour 
with putting in the resistor.” 

“The speaker's good enough for me,” 
I said with finality 


He was still probing around inside 
the set, and suddenly he found some- 
thing else “Oh, oh.” he said, “the 


isolating condenser is shorted.” 

This man was deliberately trying to 
raise my bill. “The set sounds perfectly 
all right,” I said 

“The condenser,” he ex- 
plained, “isolates the 110-volt line from 
the chassis. If it’s shorted you might 
bad even electrocute 
yourself.” 


isolating 


eet a shock or 
There seemed to be no stopping this 
He'd go to any lengths to make 
even to the extent of frighten- 
ing people. I said coldly, trying to make 
myself perfectly clear, “Since my set 
works nicely as it is, I hardly think it 
necessary to buy anything else for it.” 

“Where do you keep this radio?” he 


asked 


fellow 


a sale, 


THE PEST 


By B. W. WELZ 


I always kept it on a window shelf 
radiator. “I don’t see why that 
should be important,” I replied. 

“Well,” he told me, “this radio's got 
fancy metal designs on the front of the 
cabinet that touch the chassis. If you 
get between them and a grounded object 
you could get a fatal shock.” 

“I don’t intend to buy a new con- 
denser,” I repeated, solid in my stand 
against having anything I didn’t want 
forced on me. “The O.K. as 
it is 


over a 


radio is 


He sighea 


I think he was getting the 


idea I wasn't a yokel he could hoodwink. 
When he turned the set over it made a 
little static noise I had been noticing 
lately. He picked up a pencil and tapped 
the tubes with the eraser. 

“Be careful,” | warned. 

Suddenly the radio went dead as he 
tapped one of the tubes. 

Naturally that made me sore. “Now 
what did you do?” I demanded heatedly. 

“The tube was shorting intermittent- 
ly,” he told me. “Tapping made the 
short permanent. You need a new tube.” 

“I never needed one before you hit 
it,” I said. 

He put his pencil down on the bench. 
1 backed away from him because he 
seemed angry, but his voice was quite 
calm as he said, “You brought your 
radio here for repairs and I'm trying 
to repair it the best way I know. It has 
a bad tube. A radio in that condition 
never leaves this shop without a new 
tube or without the customer knowing 
about it. Otherwise it will come back 
and reflect on my workmanship, and to 
stay in business I have to do good work. 
You can buy your tube somewhere else. 
I'm interested in your knowing that the 


work you buy from me is complete.” 

His remarks didn’t have the slightest 
effect on me. Like I told you, I've heard 
a hundred times how these fellows op- 
erate. “Put in a new tube,” I said, “and 
let that finish the job. I definitely don't 
want anything else.” 

He looked angry again as he put the 
radio back in the cabinet. I don’t think 
he was used to getting caught ruining 
tubes. One thing I was sure of: he was 
going to hear more about this from me 
I planned to get action through the Bet- 
ter Business Bureau! 

We went out to the front of the shop 
and he put my radio on the counter and 
wrote up my bill. Forty cents for the 
that was all right; two dol- 
lars and twenty-five cents for the tube 

that was all right; but when he put 
down two dollars and fifty cents for 
labor, I blew my top. 

“You're making a profit from the 
resistor and tube,” I said. “What more 
do you want?” 

“People like you ought to know,” he 
said, pointing an angry finger at 
“that repairmen like me are in business 
to sell time. A shoemaker makes a 
profit on his leather when he repairs 
your shoes, doesn’t he? But he charges 
you more for his time. So does a car- 
penter. Their time is their most valu- 
able asset, just like my time is to me.” 

“Radio repairmen are all crooks,” I 
retorted. “They get you one way or 
another. I’ve heard how they take 
hard-to-get parts out of radios and put 
cheap parts in their places. I've heard 
how they’re liable to ‘fix’ a radio so it 
has to come back to the shop and they 
can make more money on it. And I've 
heard how they charge for parts they 
don’t replace, and..." 

He looked so mad that I thought 
he was going to jump over the counter 
at me so I backed a safe distance away 
Then he opened up as if / was at fault: 

“Once in a while I get a customer 
like you. You're in a very small mi- 
nority, thank God! When are people 
like you going to learn that business- 
men like me have to satisfy their cus- 
tomers to he 


resistor 


me, 


remain in business? 
said, getting control of himself. “If I 
can't satisfy them, the shop around the 
corner will. It doesn’t take a customer 
long to learn when he's being robbed, 
and when he finds out he spreads the 
word around and the shop that's rob- 
bing him soon finds itself with bank- 
ruptcy papers. I've been in business for 
ten years. I wouldn't have lasted ten 
days if I were dishonest 6 

A woman walked into the store, in- 
terrupting him. She wanted a _ radio 
she had brought in for repair. 

“I'll get it from the back room,” the 


repairman told her. To me he said, 
“I'll be back in a minute and we'll 
settle this.” 


While he was in the back of the store, 
I picked up my radio and hurried out 
without paying. He hadn't convinced me 
with all his talking. Radio repairmen 
and others in business like that are just 
plain dishonest. 
—end— 
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Greater realism 
through correct dual- 
speaker phasing— 

A direct approach to 


LOUDSPEAKER CROSSOVER 


By NORMAN H. CROWHURST 


OME points about the functioning 
of loudspeaker crossover networks 
should be clarified. Most classical 
treatments derive crossover net- 

works from wave filter theory, which in 
turn is derived from the theory of ar- 
tificial lines. The resulting designs may 
not satisfy all the requirements of a cross- 
over network in the best possible way. 
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Fig. 1—The apparent source of sound 
shifts when speakers are not in phase. 


The first and most obvious require- 
ment of a crossover network is to de- 
liver low-frequency energy to one 
speaker and high-frequency energy to 
another. This is usually taken care of 
reasonably well, using a roll-off slope to 
suit the designer's whim. 

A second factor (and one that often 
receives less attention) is the impedance 
presented to the amplifier by the com- 
bined network. Frequently this varies 
widely over the audio range and in- 
cludes sizeable reactive components in 
the vicinity of the crossover frequency. 
To obtain best performance from the 
amplifier, a constant, resistive imped- 
ance should be presented to it as a load. 
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The third requirement often receives 
even less attention. This is the realism 
of the acoustic output from the combi- 
nation. While this is in some respects a 
matter of individual conditioning and 
preference, it depends fundamentally 
on certain electro-acoustic require- 
ments. One of the most important, and 
frequently the one least considered, is 
the phasing, or apparent source of the 
sound output. 

Tests have shown that phase distor- 
tion with single speakers is not nor- 
mally detectable, but when two sources 
are employed, the phase relations be- 
tween them influence the character of 
the radiated sound field. The frequency 
response as registered by a good pres- 
sure microphone may be flat, but what 
about the wave-shapes? The pressure 
microphone does not answer that, but 
a pair of human ears can detect such 
phase peculiarities, and failure to con- 
sider this factor has made many dual- 
unit combinations sound noticeably un- 
real, even though their frequency re- 
sponse may look perfect, and there may 
be no measurable distortion. 


Source of the sound 


The reader may have checked two 
speakers for phasing by listening to 
them while connections to one of them 
are reversed. Standing some distance in 
front of them, on the center line (as in 
Fig. 1), when they are correctly phased 
the sound seems to come from a point 
midway between the two units; but 
when incorrectly phased, two effects 
can be noticed: There is a deficiency of 
low frequencies (due to cancellation ef- 
fects) and the source of sound at higher 
frequencies no longer seeni; to’ be asso- 
ciated with the units actually radiating 
it. This is because the air-particle move- 
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ment caused by the radiated sound i 
no longer back and forth along a line 
from the common source, but approxi 
mately at right angles to it. The sound 
field around the listener's head is per 
pendicular to what it should be, caus 
ing, through our binaural perception 
the confused impression which may be 
called “dissociation effect.” 

similar effect will 
occur with dual units driven by a cross 
over system, at any frequency where 
the two speakers are out of phase. It is 
best to keep the two units close together 
Some favor putting the smaller unit on 
the axis of the larger one and imme 
diately in front of it. But, however the 
units are arranged, the dissociation 
effect can become noticeable if there is 
an out-of-phase condition at some fre 
quency near the crossover point. The 
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Fig. 2—Examples of crossover net- 
works for two-way loudspeaker systems. 
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Use of the chart 


Chart for finding exact values of inductance and capacitance for any of the networks shown in Fig. : 


for a typical solution (Fig. 2-e) is illustrated in Fig. 3 on the opposite page. 
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Fig. 3—How the chart on the opposite page is used to find induc 
Each speaker has a 10-ohm voice 


pacitance values for Fig. 2-e. 


relative phase at crossover can be ad- 
justed by positioning the diaphragms 
on their common axis so the wave from 
the low-freque ney umit emerges in phase 
with that from the high-frequency one 
When the units are mounted side by 
side on the same baffle, the sound should 
emerge in phase at the baffle surface. 


Constant-resistance networks 
But how does the crossover network 


affect the relative ph: 


near crossover? This question often 


at frequencies 


seems to be overlook and neglecting 


it can cause the trouble just deseribed. 
Some networks, of the kind employing 
two or more reactances for each unit, 
have values adjusted to give an accen- 
tuated frequency rolloff. For example, 
the networks shown at Fig. 2, « and d, 
using values given by the chart in this 
article, are of the onstahi-resistance 
type, giving a rollotf of 12 db per oc- 


tave; the e difference between the 


e phase difference is not the same. At 
ar crossover, phase differ- 


idlv. Some out-of-phase 


effect in the vicinity of the crossover 


frequency 1s unavoidable unless a con- 
stant-resistance type network is used. 
It is fortunate that th type take are 


of both the second and third require- 
ments mentioned above 

The chart may be used to design any 
of the six types of crossover network 
illustrated in Fig. 2. Those at a and 6b 
give a rolloff of 6 db per octave and a 
constant phase difference of 90 degrees. 
For best results the positions of the two 
diaphragms should be adjusted so the 
difference in their distances from the 
face of the baffle is about one-quarter 
wavelength at the crossover frequency. 
The phase difference will not be serious 
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ance and ca- 
coil impedance. 


within the range where appreciab 
energy is coming from both units 

The networks at ¢ and d give a rolloff 
er octave, and a constant 
rence of 180 degrees, which 
reversing connections to one 
unit will bring the phase right. The 
units should be mounted so their dia- 
phragms are in the same plane 

For cases where the frequency re- 
sponse of the units used requires a roll- 
off steeper than 12 db per octave, the 
networks shown at e or f are recom- 
mended. These give a rolloff of 18 db 
per octave, and a constant phase differ- 


ence of 270 degrees. This means that 


mounting the diaphragms a quarter 


wavelength apart at the crossover fre- 


quency will give in-phase outputs by 
appropriate connection 

All these networks are designed to 
nt 


prese a constant, resistive impedance 


to the amplifier over the entire fre- 


quency range. 


The impedance varies 

One more point is often overlooked: 
The networks are designed on the the- 
ory that they are feeding resistance 
loads of the same value as the nominal 
voice-coil impedance. The voice-coil im- 
pedance is of pure resistance, o the 
performance of the networks is altered 
The most serious effect is usually due 
to the inductance of the low-frequency 
unit voice coil. By using networks a, d, 
or e, each of which feeds the low-fre- 
quency unit through a series inductance, 
this effect can be overcome by sub- 
tracting the voice-coil inductance value 
from the network inductance value de- 
rived from the chart. Even if the avail- 
able data is insufficient to allow this, 
these networks will minimize the effect, 
because the inductance of the voice coil 
will add very little to the effective in- 


ductance of the network. In the other 


networks the shunt capacitor combined 
with the voice coil inductance wi aust 
a greater Variation In Input Im) 
Each diagram in Fig. 2 has the ir 
ductors and capacitors marked wit 
symbols. These identify the referenc 


line (in the bottom part of the design 


chart) to be used for finding each cor 


ponent’s value. Fig. 3 illustrates the 
use of the chart to find values for a net 
work of the type of Fig. 2-¢, and F 

4 shows the actual circuit slculated 
in this way for a crossover tre i 


500 cycles, at 40 ohm mpedance 
The ir 


Impedance a a 
each speaker voice-coil impedance. > ‘ 
preter to design the rossover net 
for 500-ohms impedance at e matel 
ing transformers at the outputs to fe 
the ividual voice c« rh thod 
has two advantage Phe t 
not have the ame voice t 
and smaller capacitors can | a. 7 
range ot Impedance curve 
chart extends up to 0(0 ol to ine 
uch designs 

One modern trend has been te i 
eparate amplifier nant for ¢ 
unit. In this case the chart ca 
for designing an interstas 
eparate the channe t ih 
following adju nt i 
pedance values by 1,000 (tt ins tt 
——— 4 

6 
UN 
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hig. 41—Crossover-network component 


values for the circuit of Fig. 2-e de 
rived by the method shown in Fig. 3 


mpedance used to te nate ea 
puta agrid shunt); cha e ind t 
Value to hen nstead 
ries; divide capacitor value 

Suitable networks for thi 1 at 
are a, ¢ or ¢, since these a the ‘ 
to each amplifier circuit to be grour 


on one side 


The characteristic the na 
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The amplifier impedances 1 be 
low as bole ur 
stant over the entire frequer 
to be reproduced Witt esent 
components, this can be achieved 
by using multiple low-impedance 
put triodes, or by carefu designed 
verse feedback circuit The erie 
arti idio Feedback Dx 


‘letcher Cooper (RApDIO-ELE« 


October 1950—Nove e! 


George 
TRONICS, 
1951), covers many applicatior 
feedback to amplifier circuits 


end 
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Separate amplifier and power-supply ¢ 
gh-tidelity 


looking for the “per 


the 

fan ha 
amplifier cireutt, one that 

t the audio 
practically distortionles with 
idequate power itput 


Many circuits 


flat throughou 
range 
and relatively 


nex pensive have been 


devised and many have come close to 


the idea but each has left 


be desired. The 


omething 
most popular cireuit 


Williamson 


year the 


onginal specifications 

alle f ise of a) British-made 
itput tr rmer (Partridge) and 

British tube type (KT-66), several 
American version have appeared 
Complete Wilhamsen amplifier kits, 
! ling punched chassi are now 
iailable from several American manu- 
facturers, including Heathkit, Stancor, 
und UTC. Other American companies, 


Peerless, and 
special William- 
transformers. Many 
supplying complete 
This amplifier 


Acrosound, ADC, 
Triad, are producing 
on output 


tributor e also 


ol foundation kits used 


Stuncor transformers and follows that 
company’s version of the Williamson 
circuit. (See Figs. 1 and 2.) 
Construction 


The power supply is built on a sepa- 
to keep a.c. transformer 
from the amplifier. Power 


rate chassis 


fields away 


hassis reduce hum, allow uncrowded layouts. 


is brought to the through a 


i-wire cable 


amplifier 


Stancor suggests using two 9 x 7 x 2- 
inch chassis for the amplifier and 
power supply. However, this was found 


to be too small for the layout and 
wiring desired. We found an 11 x 7 x 2- 
inch aluminum chassis adequate. 
itself is conven- 
no trouble. The 
should be perpendicu- 
power trans- 
effects of stray 


The power supply 

tional and should cause 
core of the choke 
lar to the 


former to 


core of the 
reduce the 
magnetic fields 

The layout of the amplifier is not 
critical, because of the isolated power 
suvply. Be sure the 807’s have enough 
ventilation. The layout 


used gave no 


trouble; it is suggested for ease of 
wiring 

The heater circuits should be wired 
first with twisted pair. These leads 


should run first to the 807's and then to 
the 6SN7's. To prevent ground loops 
all ground returns connected 
to a floating bus and the bus grounded 
to the input con- 
nector to use insulated mount- 
ings for metal-shell decoupling capaci- 
tors and connect their negative termi- 
nals to the ground bus. Use insulated 
mountings also for the jacks in the 
cathode circuits of the 807’s. 

All resistors should have a tolerance 
of 10 or better. It is very important 


should be 


chassis only at the 
Be sure 


Easily-built 

American versions of 
the Williamson circuits 
give superb results 

at comparatively 


low cost 


ACTICAL WILLIAMSON AMPLIFIER 


By FRANCIS A. GICCA 


that the starred resistors be matched 
If unbalance occurs in the direct- 
coupled stage it might bias the tube 
almost to cut-off. Unbalance in the 


phase-inverter 


pairs 


cireuit will 
equal drive to the 807's 
pairs take an ohmmeter to your 
distributor and measure 
you find two that give the reading 
within 10°; of the required value. Most 
distributors will let you do this. It 

unnecessary to use a Wheatstone 
bridge to get two perfectly 


cause un 
To get matched 
part 
resistors until 


same 


matched 


resistors; the ohmmeter wil! suffice 
A few precautions must be taken to 
prevent attenuation of the high audi 


frequencies. Do not use any shielded 


wire; mount all parts as far above the 
chassis as possible; keep all lead 
short; avoid cabling wires togethe 


keep your wiring compact. It is amaz 
ing how much difference i 
details can make. In this 
ing parts above the 
the response 3 ke at the high-frequen 
end. 


these 


ampilher 


chassis extended 


Tests and adjustments 

Having completed the amplifier we 
started making the usual voltage 
checks. Suddenly we noticed one 807 
glowing bright red 


just as the fuse 
blew out. We checked the setting of the 
potentiometer which balances the plate 
currents of the 807’s. It was set at one 
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Fig. 1 (above)—The Stancor version of 
the Williamson amplifier circuit. Princi- 
pal differences are the use of 807's in- 
stead of British KT66's, and R-C power- 
supply filtering in the first two stages. 
Fig. 2 (upper right)—The Stancor 
power supply schematic. Fig. 3 (right) 
—Schematic of the Heathkit model 
WA-P1 preamplifier-equalizer kit. The 
turnover switch compensates for the 
different frequency characteristics used 
in 78-r.p.m. and LP recordings. Bass 
and treble controls give flat response 
in midpositions, 15 db boost or cut at 
opposite ends. 12AY7 is a low-micro- 
phonic type. 


end, so we reset it near the middle of 
its range and replaced the fuse. Again 
the 807 began to glow and the balanc- 
ing control had no effect at all. We 
then checked the plate current of each 
tube and found one drawing 146 ma 
and the other drawing 23 ma. By this 
time we were worried. Tearing apart 
the balancing network we found noth- 
ing visibly wrong, so we suspected a 
faulty potentiometer and replaced it. 
Still the 807 glowed. In disgust we put 
in two new tubes and started over. Now 
everything was fine. The circuit bal- 
anced and both 807’s drew normal cur- 


rent. We felt slightly silly when we 
found that one 807 was gassy. So—if 
your circuit does not balance—check 
the 807's first. 


To balance the circuit plug a milliam- 
meter into each of the jacks in turn 
and adjust the balancing potentiometer 
until both readings are equal at ap- 
proximately 100 ma. 

If the amplifier squeals, reverse the 
plate leads to the output transformer. 
This should correct the fault. 

The response of the amplifier was 
checked with a Hewlett-Packard audio 
oscillator, an RCA audio voltmeter, 
and a Hewlett-Packard distortion ana- 
lyzer. The frequency response is supe- 
rior to broadcast standards and is truly 
high-fidelity. The unit has been in con- 
stant use for over four months and has 
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not developed any trouble. It is cur- 
rently being used as a standard for 
free-field acoustical measurements. The 
unit is free from any inherent circuit 
noise or microphonics and is very 
stable. It is well worth the time and 
trouble into its construction. 

(A preamplifier and equalizer should 
be used with this amplifier to obtain 
full output and optimum performance 
when using low-output pickups such as 
the variable reluctance and some mag- 
netic types. A number of preamplifier- 
equalizer circuits have been developed 
by manufacturers and distributors of 
high-fidelity amplifiers. Some of these 
inc‘ude loudness controls and rather 
elaborate preset equalizer circuits for 
almost every type of recording charac- 
teristic. Others are simpler but equally 
effective for most applications. 

Typical of the simpler circuits is 
the Heathkit WA-P1_ preamplifier- 
ecvalizer shown in Fig. 3. A switch 
selects either of two low-gain inputs 
for crystal pick-up or tuner, or the 
high-gain channel for magnetic pick- 
ups. A two-position turnover switch in 
the latter channel has positions for 
78-r.p.m. and LP recordings. Separate 
bass and treble controls provide up to 
15 db boost or cut at 20 and 20,000 
cycles, respectively. Signal voltage 
input required to develop 1.2 volts out- 
put—the approximate value required 


to drive the amplifier to full output 
volt into the low-gain channels 
.004 volt for the high-gain input 
Editor) 


is 0.2 
and 
circuit. 


Materials for Williamson amplifier 


Resistors: 2—470,000 ohms, (matched), 2—!00 000 
ohms, |—47,000 ohms, 2—22,000 ohms, 2—22.000 ohms 
(matched), 1—5,000 ohms, 2—! 000 ohms. |—470 
ohms, |—390 ohms, 4—100 ohms | wott, 10%: 2—47 
000 ohms (matched), 2 watt, 10%: |—250 ohms, | 

150 ohms, 1—5O ohms, 10 watt, wire-wound: |—20 
000 ohms. 20 watt, wire-wound | 000- ohm 
potentiometer, audio taper: |—!00-ohm potentiome 
fer, 2 watts 

Cepeciters: (Paper) 20.25 uf, 2-005 uf, 600 
volts. (Electrolytic) 3—30 uf, 475 volts: |—30 uf 
2—10 uf, 450 volts 

Transformers: | Williamson output transformer 


(Stancor No. A-8054 or equivalent): | power trans 


former: (Stancor PC-8412 or equivalent): | filter 
choke (Stancor C-i41! or equivalent) 
Miscellaneous: Tubes: 2—6SN7-GT: 2807, |—5U4-G 


7 « 2 inches; 3 octal sockets; 2—5 
2—4-prong sockets) 2—4-prong plugs 
circuit-opening jacks: 2 in 


2 chassis, « 
prong sockets 
i—input connector; 2 


sulated plate-cap connectors: | ovtput termina 
strip; | fuse holder; |—2-amp fuse: | spst toggle 
switch: | line cord and plug; wire, solder, terminals 
hordware 


Materials for Preamplifier 


Resistors: |\—10 megohm: 6—!00 000 ohms: 3—22 000 
ohms: |—3,300 ohms: 2—2,200 ohms watt —10 
000 ohms, | watt. 3—I-megohm potentiometers 
Cepecitors: (Poper) 4—.002 uf; 2— 02 uf 5— 6 uf 
00 volts: (Mica of ceramic) |—200 (Electro 
lytic) 2—20 uf, 350 volts: |1—20 uf, 25 volts 
Miscelloneous: |—!2AX7 of tube: |—!2AU7 
tube: 2—9%-pin miniature tube sockets: chassis 


switches, hardware 
end— 
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Part XXV—Further 
interesting features 
of the Minshall 


electronic organ 


By RICHARD H. DORF 


HE tone-generator system of the 


Minshall electroni organ, de 
ribed in last month's article, 
is common to all models of the 


instrument. Model H, shown in Fig. 1, 


a sintgle-manual spinet organ with 
1 standard 5-octave manual and a 12- 
note toe-pedal complement. With built- 


in power amplifier and speaker, it is 
probably the lowest-priced electronic 
organ available today and is suitable 
for the home or the small church or 


radio station 


Minshall power supply 

Fig. 2 shows a schematic diagram of 
the power supply used in all Minshall 
models for the tone generators and elec- 
tronic tone filters. It is standard except 
that it includes a vibrato oscillator. The 
vibrato system employs a 6SN7_ con- 
nected as a Wien-bridge oscillator with 
a frequency of about 6 evcles. The os 
cillator is supplied from regulated 
w0-volt source. The 5,000-ohm poten 
tiometer in the plate circuit of the 
right-hand triode supplies plate voltage 
for the 12 master oscillators of ‘the 
generator system. The tap for the mas- 
ter oscillators is bypassed for oscillator 
frequencies by the l-uf capacitor. How- 
ever, the voltage drop due to the plate 
current of the 6SN7 varies at the vi- 
brato frequency, which is too low to be 
effectively bypassed. Thus, the voltage 
fed to the master oscillator plates is 
amplitude-modulated at a 6-cycle rate. 

The master oscillators are unaffected 
by normal slow changes in supply vol- 


Fig. 1—This Minshall spinet Model H is identical te 2-manual models 
except for pedals and fewer stops. Designed for the home and the small 
church and radio station, it has built-in power amplifier and speaker. 


tage. However, the relatively rapid pression pedal is linked to a special at 
6-cycle change varies the oscillator fre- tenuator assembly which will be de 
quencies slightly and produces vibrato scribed in next month's concluding in 
The vibrato is turned off at the tablet stallment on the Minshall electronic or- 
board by shorting the grid of the right- gan. 


hand 6SN7 triode to ground. This grid . 
lead goes to the tablet board socket in The keying system 


Fig. 2 The keying system of the Minshall is 

The power output plug furnishes simple but not so simple as to throw 
power for the dividers and the ampli- away the desirable features of a good 
fier 100 volts regulated for the oscil- organ. It eliminates objectionable clicks 


lators; 300 volts unregulated for the uses standard leaf-switch contacts, and 
dividers; S90 volts unregulated for the provides three separate registers—4 


amplifier; and 6.3 volts for all heaters. 8-, and 16-foot for the GREAT; 4- and & 
The tablet board socket connects supply foot plus a “quint” for the SWELL; and 
voltages and control lines to the tablet a single pedal bus which gives the effect 
board, which holds the electronic tone of an extra lower octave 
filters and the controls The keying for a single generator out 
Fig. 3 shows the compact electronic put is diagrammed in Fig. 5. The output 
assembly of the model H spinet. This is from the plate of each divider tube is 
a top view with the cover raised. A fed through 10-megohm, 2.7-megohm, 
chassis frame running almost the width and l-megohm resistors to the output 
of the instrument carries the power sup- — bus. The key switch connected between 
ply on the left, the 12 tone-generator the 10-megohm and 2.7-megohm re 
chassis in the center, and the amplifier sistors and ground is normally closed, 
on the right. Each of the tone-generator grounding the divider’s output. Wher 
chassis is held in place by the two the key is pressed, the switch opens and 
plugs at the ends, so that it can be re- the tone goes to the output bus. Thi “f 
moved for service or replacement mere- capacitor and the first two resistors 
ly by pulling upward. The plugs are form a simple low-pass filter. The ca- 
tight enough to hold the strips firmly pacitor value is selected so that the 
in place under normal shock or vi- fundamental and most of the harmoni 
bration with the lower protective cover content of each octave are unimpaired, 
removed but the “click band” (which is higher 


Fig. 4 is a rear view of the console. than the highest note on the organ) is 
The main chassis is protected from cas- attenuated. Although this system does 
ually exploring fingers by a wire screen. not remove all clicks, their level is so 
A 12-inch speaker is mounted at the low that even this critical listener was 
lower left of the front board, and the ex- unable to find them objectionable 
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The circuit for the entire GREAT man- 
ual is shown in Fig. 6 in explanatory 
form. Across the top of the diagram 
the octave designations indicate the 
five octave keys on the manual. The 
small circles above the 10-megohm re- 


through the 10-megohm and 2.7-megohm 
resistors to a sub-bus to which all 12 
notes of this octave connect. This sub- 
bus is connected through a 1l-megohm 
resistor to the main 16-foot bus and 
through a .0022-uf key-click capacitor 
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Fig. 2—The power-supply chassis furnishes regulated voltage to the tone oscil- 
lators, with vibrato if desired, and supplies all power for generator system and 
amplifier through bus wiring to plug-in receptacles under each unit chassis. 


sistors in octave 3 indicate divider out- 
put tones and are marked with the note 


and octave actually generated; thus, 
“Co” means the second C generated or 
130.8 cycles (see the note-frequency 


chart in the August, 1950, issue of 
RaADIO- ELECTRONICS}. 

Each key operates three switches si- 
multaneously. For example, when D in 
played, the switch in the 
ippermost section ungrounds the output 
of D., 


actual key 


octave 3 1s 


which is one octave below the 
pressed. This sends D» tone 


Fig. 3—Top view of the model 
spinet with 
shows the 
which holds electronic assem- 


cover raised 


single chassis 


bly. Each sub-chassis is in- 
stantly removable for serv- 
icing. 
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The same action also takes 
place in the center section with respect 
to the output of the Ds generator, which 
goes through a similar path to the &- 
foot bus; and in the bottom section for 
D,, which goes to the 4-foot bus 

In this way, each key produces three 
different tones in three different buses, 
and octave in each 
separately filtered for key clicks 
only five 
generated in the organ (plus the usual 
extra C), the 8-foot register is the only 


to ground 


each 


register 1s 
Since 
there are 


octaves of tones 


one of the three connected throughout 


in this manner. The bottom octave of 
keys produces for the 16-foot register 
the same octave of tones as does the 


second octave of keys; and the top o 
tave of keys produces for the 4-foot 
register the same octave of tones as the 
fourth keys 
gether octaves do not require different 
click-filter 


buses are commoned, as shown in Fig. ¢ 


These tied-to 


octave of 


values so their octave il 
In 2-manual models the SWELL mar 
al is connected in exactly the 
except that instead of a 16-foot register 


same Way 


it has a quint bus. This carries ton 
one octave and a fifth above the key 
pressed. The quint note for Cys, for ir 


stance, is G,; for G» it is and 


on. The quint is not available on the 
stop controls as a separate regist 
but is used in the tone-color blends for 


simulating certain organ stop 


Obtaining low notes 


The 25-note pedal clavier operat 
in the same basic man but wire 
somewhat differently for a good rea 
son. The lowest note generated in th 
Minshall is equivalent to the &-foot 
tone of the lowest organ peda it it 
Is necessary to have a tone ne octave 
below that, equivalent to a 16-foot 
a good bass foundation Phi ol 
tained in the Minshall by mixing the 
fundamental and the tone a mu i 
fifth above it 

Fig. 7 shows how this i jione. The 


tone from divider C, i 


customary 10-megohm and 2.7-megohn 
resistors to the output bu Ne 

filters are needed in the pedal cir t 
since there are only two octave of 
tones and clicks are removed by the “ 


pass character of the pedal tone filter 


on the tablet Pre ng the ¢ 
pedal ungrounds the generator outp 
in the usual way 

In addition to the C, tone, howeve 
a certain amount of tone from the G 
divider, a fifth above, is injected a 


through the 22-megohm resist 


( frequen f 


difference between the 


Audie 
| | 
| 


50 Audie 


65.41 eycles and the G, frequency of 


98 cycles is $2.59 cycles, within 0.11 
cycle of the frequency of the C one o« 
tave below C,;. When the fundamenta 


and fifth are mixed in the right propor 
tions the fifth itself cannot be heard 
but the listener hears the 32-cycle tone 
and a good foundation bass is obtained 
This scheme of adding the fifti 
carried through the first octave of the 


pedals, as Fig. 7 illustrates. Beginning 
witn the second octave of pedals (C.) 
the fifth is no longer needed, since the 
first octave of generated notes can bx 
used. The fifth input is therefore re 
placed with a certain amount of tone 
from C ,,C,..., through the 22-meg 
ohm resistors 
TP 
> ney 
* > 
$2 “ney sw 
= 
2 
PUT BUS 
° Fig. 5—Single keying circuit demon- 
Fig. t—Rear view of the Model H_ illustrates compact construction. strates the shunt keying system used 
in the Minshall electronic organ. 
= 
In next month's article our descrit 
tion of the Minshall electronic orgat 
+ will conclude with complete diagrams of 
- the electronic tone-color filters, the con 
; trol system, and the amplifiers. Par-~ 
4 2. MEG EAC ticularly interesting are the graphs 


showing actual frequency responses of 


T3T. 7 the filters as illustrations of how the 
ong Fo ae formant principle is used in this organ 
. _ and how the colors can be duplicated 
experimentally 
{to be continue 
MEG LACH 
Other Organ Articles 
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September, 195! 


GREATS’ BUS 
October, 1951 
wit EACH preamr 


EAS November, 195! 

= — —— - 


GREAT 4” BUS 
Fig. 6—Complete keying system for GREAT manual of larger models is similar to january, 1952— t B 
that for the spinet model. Capacitors are used to suppress keying clicks. } { note | 
. . a } C2 pt snd 
March, 1952 sonata—Keying, M 
i ey 30 Mok 
Fig. 7—Vedal key-switch circuit diagram shows how the quint is added to the bas- June, 1952-—-/ 
ic tone in the first octave to give effect of a bass an octave lower than actual tone. Yrgan Tones with Few 
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SIMPLE 


EARCH for 
erberation 
we lost a 
could not 
effect. The embatr 
sparked u 
We had no sp. 
tion chamber 
good, hi 
t wa 


sounded 


mercial ut 


customer 


Turnist 


1a 
assment 
Into actior 
‘ 


A ta 


it the 


yeneratol 


1 true 


pe 


Ne 


cost 


il rev 
in wher 
CAUSE ve 
rberati 
the 

everber 


of a com- 
We consid 


ered a systen ne 50 or more 
of coiled up hose with a speaker, mit 
and equalizer it did not th t ver 
tile enough to investigate her. The 
idea of three or more pic p hea rie 
ing behind each other in ame re 
ord groove wa tis thi it \ re 
SUSPEN vE 
OUTER CAN 
WOOLOR 
NNER CAN 
6, as 
q 


INPUT CONN 


1952 


OUTPUT CONN 


volving 


Echo effects 

for recording and 
broadcast work 
can be produced 


at low cost. 


a 


The echo box and its controls are at the top of the 


ECHO BOX 


with fluorescent 


painted 


terial, actuated by a modulated light 
ouree with photocells and an optica 
ysten to reproduce the transient 
mage was discarded as too compli 
ited 

In one attempt a contact mike wa 


ittached to the sounding board of a 


nano. A speaker inside the piano caused 
the strings to vibrate sympathetically 
This effect quite strange and when 


mixed with the proper amount of ong 


ina ound gives a tremendous reverhe 
ation effect. But one piano 4 ve ir 
afford and we have no padded closet for 


toring a plano reverberation generator 


went as far as to have my wife 
ne a gallon of Jello in a special con 
tainer. A 


of the jello and a crystal pickup with 


speaker would drive one side 


arms would piel 
other end, I 


multiple 


ations at the 


IN 008- +1008 


DAMA 
- 


Fig. 1 Cleft)—Echo-box construction 
complete reverberation unit. 
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By CHARLES L. HANSEN 


evertn n effe ff 
elt and 1 d ha 
ar astic that 
anent tate 
One day I « necte a re 
e anda phor art 
‘ The re 
al i] ‘ ree 
! 
st roor 
The ur fina 
‘ 
The ‘ 
i 
liamete i 
arger can pac 
‘ ne \ ce | j 
The deli echar 
pia wire ta 


+ 


uss 
+ 

| 


data. Fig. 2 (above)—Schematic of the 


All units except the equalizer are on the top panel 


Audie 
| | — 
« Ber 
ths 5 q 
p the vi- 
| | ORIGINAL SOUND PATH 
| screw 
~ 
Ls SLUTS : 


tore The 
wauge such a apring is 
and see that the other 
nward The rings 
t 4 ine he ong 
¢ attached at e end 
it crystal driver and 
>> by hooked wires 
the need The 
ring are “ t 
nnected by a stiff 
ad ew =) 
tr ur found 
driver fre a radio 
he reproduce t ar 
If tr on 
tress will distort the 
If the tensior too 


igh 
ngs attached to a stiff 


¢ transmitted thro 


an improper termi 
transami sheer The The 
‘ ipt impedance change at the ine 
thor et reflection n the line 
The acts as a amper. If 
th much aud power 1 appimd the 
prings Ww « shocked and the repro 
ed sound 4 eontain ping ike 
itte hot at the tart of eact svord 
he volume lev hould be set the 
ta i tart to “talb eh on 
eak Maximum reverberation time 1s 
oe 
Wei a t «a larger unit th a 
everberatior e of 10 second shich 
nstalled in a trunk under the per 
sting desk) Reverberation time natural 
Varies with tl ize, length, and stiff 
r ‘ if the delay mechanism. Our larger 
1? nit wa ‘ nd with No. 20 armature 
hinding wire 
The correct sunt of origit 
n t be mixed with the artificially re 
verberated sound to produce the effect 
inted. Th done by the three con 
tre mn the eet wx panel at the top of 
the equipment rack in the photo. The 
chematic of panel is shown In 
Fig 2. The first control on the left 
Varies the mechanical drive to the 
pring. The second knob feeds through 
the desired amount of origina rund 
The third contro] is a reverberation 
. quantity control, An infinite number of 
ra combinations can be obtained 
An equalizer indispensable with 
this reverberation generator. The one 
used in our installation is a universal 
equalizer with zero insertior loss, 
mounted on top of the rack. With an 
. equalizer in the output circuit the re 
verberated sound can be made to sound 
risp. The effeet can be described as 
changing the echo-chamber size hape, 
va and surface. It will be up to the builder 
Ach t make adjustments and cha s in 
‘ the unit to obtain what he wants 
Although th init was designed for 
volee, such a unit might be Inserted in 


amplifer playback systen isa 


presence control”, Many weird and 

varied fects can be obtained. Tele 

vision and radio stations could use such 

a device for obtaining novel effects in 

local programs and spot) announce 

ments. The dise jockeys would love it 
end — 
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PUSH-BUTTON TUNER 


By ROBERT G. MASCHING 


OME years ago no receiver could 

be sold unless it had push-button 
tuning. This feature has practi- 

cally disappeared, but many of us 
would still appreciate the convenience 
If you would like push-button tuning, 
you can add it to your receiver with 
little trouble. All you need is a switch 


(latch type not necessary) and a supply 
of smal! 
The 


will be 


fixed id trimmer 


capacitors. 


time s it in 


hooking them up 
in the conven- 
ience of flicking on a favorite program 


pre 
returned to you 
broadcast 


or news nstantaneously. 


1 built my own receiver from junk 
As is often the case, it was 
find mixer and oscillator 
tracked. But fixed tuning 


solved the problem nicely. Having but 


box parts 
difficult to 
which 


two coils and only a 2-gang variable 
capacitor (for manual tuning when 
desired) | used no r.f. stage. A 2-gang 
6-position switch tuned in six of the 
seven local stations. If more stations 


are desired a 12- or 24-position switch 


can be used, and of course additional 
capacitors, A 3-gang switch is needed 
if your receiver has an r.f. stage. 


Notice in the circuit that each station 
is tuned by the capacitance of its partic 


ular switch position. Capacitors would 
be saved by using a progressively short- 
ing type switch to add just a bit more 


the switch is rotated, 
but this would mean that adjustment of 
one station would affect the adjustment 
In the cireuit the station 
independent of 


capacitance as 


of all. shown 


adjustments each 
other 

First align the i.f.’s. Then solder a 
small variable trimmer the 
switch in the first position for the high- 
Adjust the trim- 
until the desired 
use a signal gener- 


are 


across 


est-frequency station 
mer for the oscillator 
station is heard, or 
ator if available. Then solder a trimmer 


TABLE OF CAPACITANCES 


to the r.f. and or mixer stages and 
tune. Switch to the next 
in a capacitor and tune the next lowest 


station in frequency, always ad 


position, solder 


usting 


the oscillator first. Continue until all 
desired stations are tuned. The receiv 
er’s own variable capacitor may be then 


attached to the last switch position for 
regular manual tuning 

An idea of succeeding values of ca 
pacitance tune progres 
sively lower frequency stations may he 
the formula 

1 

2x \ Le 
which shows that with a fixed the 
frequency is inversely proportional to 
the square root of the capacitance. Thus 
if 20 uwuf is necessary to tune the r f 
to 1400 ke, 80 needed at 
700 ke. If the if. of your 
455 ke the oscillator will tune 
1005-1955 ke in covering 
550 to 1500 ke. Therefore 
than times the capacitance 
1500 will 


necessary to 


from 


f 


obtained 


coil 


uuf will be 
receiver is 
from 
fron 


slightly less 


stations 


tour nece 


sary to tune the oscillator at 


be required at 550 ke 


Since the distributed capacitance of 
the switch, wiring and coil is part of 
the total minimum capacitance, and it 


the 


estimate. 


be calculated easily, above 
will give only a The 
simpler method is by trial and error to 
add the capacitance necessary to tune 
the desired 

To give an idea of expected capaci 


cannot 
rough 


station. 


tances, the values used in my receiver 
are given below. These values will vary 
with the individual receiver 


Results have been more than gratify- 
ing. The stability of the tuning ts ex- 
cellent despite the fact that no pre 
cautions were used in wiring, no special 
capacitors were the switch 
is an ordinary bakelite wafer type 

end— 


used, and 


Switch Frequency Ose. Capacitance (unuf) Mixer Cap (uuf) 
Position of Station ke 
1 13st 1 3-30 
2 920 C3 C4 8-30, C5 25 
3 760 C6 C7 60 C8 3-30, CY 100 
1 C10—3-30, x0 C12—3-30, C13—r00 
: 5o0 C14—3-30, Cib—130 C16—3-30, C17 150 
6 Manual C19—3-30 C21—3-30 
| C18 and C20 are the receiver's regular 
ganged variable tuning capacitors " 
| wixER TUBE 


ce ci cao 
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By JACK V. ROBERSON 


VERY amateur, whether novice, 

dx hound, or rag chewer, is lim 

ited in his contacts by two things 

how many stations he can hear, 

and how many can hear him. Whether 
you're operating a 10-watt rig or a 
kilowatt, you must be able to copy the 
other station, and it’s a comfortable 
feeling to know that you have plenty 
of receiving power. If your receiver 


has fewer than two r.f. stages, you 
may be missing many enjoyable con 


Be tacts-—or losing some of those rare ones 
4 A preselector can be a big help 

a The following list of stations illus 
3 trates the difference between using and 
4 not using a preselector. These stations 
. were logged on December 23, 1951, be- 
tween 1500 and 1530 CS1 


PRESELE. TOR REGENERATIVE 


Station OUT IN 
WoeOSR S1 plus plus 10DB 
SR 
W4ITB S2 plus plus 20DB 


PRESELECTOR NONREGENERATIVE 
Station OUT 


WSLAX 
W2DYR S1 


WRLIO S2 S7 
VESDGX ou Sz 
* *Very slight indication on S meter not readable 


Completed preselector and plug-in coils. 
JULY, 1952 


The underside of the preselector chassis. 


A preselector is primarily used to 
boost the signal strength of weak sta- 
tions. A secondary function is, as the 
name implies, the “preselection” or the 
preseparation of frequencies. 

Preselection cannot eliminate the ef 
fects of poor receiver alignment, but 
it can put more signal into your re 
ceiver, and assist the receiver to reject 
unwanted signals, especially image fre 
quencies. A preselector usually consists 
of one or more t.r.f. stages, and con 
trolled regeneration is sometimes in 
troduced to increase gain and selectiv- 
ity. A preselector should have a con 
venient method of IN-OUT switching, 
and a calibrated dial 

The preselector described in this ar 
ticle was built to work with an NC-57 
receiver. The schematic diagram is 
shown in Fig. 1. Power supply require- 
ments are low—6.3 v.a.c. at 0.3 amp, 
and 100 to 200 volts d.c. at 10 ma. Near- 
ly all receivers will stand this small ad- 
ditional power drain. If not, a supply 
like the one suggested in Fig. 2 may be 
constructed. The preselector was built 
into an 8 x 10 x &-inch metal cabinet, 
and the chassis size was approximately 


2x 7x 7 inehe Ir 
rear of the cha t 
ou pace in the bach 
tne cr Va 
panel inch fron 
ear of the cha i 
flat-head screw The 
pacitor, Cl and ¢ 
bu type of about 43 
tior The center sect 
othata nield could 
the front and back se 
rotor plates were ren 
tion in order to obtau 
pread. (Two yvanged 
having @ maximun 
70 unf may be used.) 
the bottom of the 
above) isolates the 
co ocKet 

The IN-OUT switel 
the cha toward the 
extends through the st 
panei The antenna 
Nas a capacitance 
was originally a 
from which all 
were removed 

The the 


lor 


Construction 2 
a : 
off 
ia 
ag 
Sole 
S6 3 
rder to e = 
ne at the t : 
: port 
a 
: it 8 wuf. 7 
f air 1 


Shielded plug-in coils 
and modified broadcast- 
type tuning capacitor 
on the upper side of 
the preselector chassis 


experimet! 


ted lead connections at the prese 

tor output termina will make the 
presetector either norma or reg net 
ative Under regenerative co tions, 
sith an antenna nnected to the pre 


elector, advancing the r.f. gain control 
maximum should cause the 
into oscillation. It 


to bring t 


preselec 
to break hould 
be possible 
under the 

a signal 


he gain up to just 
this 


can't be 


point of oscillation, At 
that 


iften come up to S5 or better, 


normally 


heard will 


and the 
Feedback on the 
and the input and ot 


selectivity is extremely sharp 
bands 


rut leads 


amateur 
is ample 


hould be physically separated as much 
to prevent too h reyen- 

adequate feed- 
be obtained unless a few 


| wrapped 


the antenna lead are 


twisted pair leading to the 


the vif. gain set at maximum 
tion (maximum gain) and 


pos 


with the connected to the 


receiver 


preselector 


input, but with no antenna, 


check that no osciilation exists 


in the preselector. Oscillation will be 


sudden 


reading, or by 


indicated by a 
s 
st it will 
hielding 
As shown 


peaker. If oscillation « 


iM necessary to improy 


hetween the input and 


in the photo a small me id is sold 
tn th ielded wire ered to pin | of the tube socket and 
Whoethe t it lead to t erves to isolate the grid ¢pin 4) from 
reunded lete the plate (pin 
ant) 
“9 
Ly 
L 
(APPROA) SEE T 


Schematic of the preselector, Regeneration increases gain and selectivity. 


Reversing the 


Each set of coils should be 
the center of an amateur ar 


receiver to a weak amateur station 


(or a signal generator) and adjust 
the receiver with the preselecto: it 
for maximum response n the S meter 
r maXimum output Now t I the 
preselecté to the IN position and adjust 
the r.f. gain to ist ‘ ix 

with the ANT NING trimme i 
Set preseied ning 
pacitor t red tior n the 
ial and t the ny aT itput 
tr ner aximu If the 
trimmers not pea t ed 
points on the dial, add intract ne 
r two turns from eact and = try 
again.) After the trimme re set at 
the proper points, rock the 

antenna trimmer and repeak the cor 
verter ( ontinue int further in 
provement noted (the r.f. gain n 


backed off to prevent 
lation). If a 


have to he 
gnment ha eer arried 


out properly, moving the ANT TUNING 


trimmer from its mid-position should 
cause the S meter indication to decrease 
It st ld not be necessar t vary the 
receiver antenna trimmer after a I 
ment, but the ANT TUNING iv have t 
be adjusted slightly for the end the 
bands. Hand capacitance w have me 
effect under regenerative cond 
but this effect may be comper ited fe 
increasing or decreasing the 
gain 


When using the preselector don't fee 


discouraged if you fail to work quite a 
few of the stations you hear the g 
on the other end may also need one 


Materials for Preselector 


Resistors 150,000 ohms 0 000 50 
ohms watt) |—!.000-ohm potention 

Capacitors: (Paper) Oi uf 400 v 

or mica) 4—00! uf (Variable te + 

(see ¢ main tynin 
text), 2—3-30 trimmers 

Miscellaneous: mh +f hoke 
pole, 2-¢ n wafer switch ‘ see 
text) 2—6-pin eram sockets ket 
wre hassis Ibinet dia knobs dwore put 


Materials for Power Supply 


Power transformer—Mert 3045 Th T.22R 
equivalent 60-ma filter choke ele 
ectifier 25. 000-ohm 2S-watt wire-w resist 2 
electrolyt apacitors 0 400-+ 

pape apacitor, sp st toggle switch 
COIL TABLE 
80 METERS 
L 1S turns No 26 enameled sew 4 
L2—26 turns No 24 enameled se-w 4 
40 METERS 
Li— 7? turns No 26 enameled sew 4 
L2—!9 turns No. 20 enameled spaced 
20 METERS 
Li— 7? turns No. 26 enameled ose-w d 
20 enameled, spaced 
26 enameled se-w 1 
20 spaced 3/16 
Note: L! and L2 are separoted by |, 
en 
SEL RECT CH 
HALF wave RANS + 


ow 
+ 
TY 


6.9 FILS 


Fig. 2—Power supply recommended for 
use where preselector operating volt- 
ages are not supplied by the receiver. 
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| 
the input and output coils are shielded mined 
t shield the lead from the 6S¢ 
to the put co nee the shielding 
ir du tin ich capacitance The 
1 lene hou ‘ tretched from the 
‘ whet the tubs wket ind 
it rut mong the cha It is 
es n ad able t hield the filament 
‘ ' n 1! nch diatr 
f The ma trimmer 
2 Sapacit are nnected by heavy col 
Pp ie rigid enough to permit the 
primmer adjusted from the top 
a vr above The wires are first 
i ae Boldered to the t mers and then posi 
the il forn efore 
to the chet prong These 
‘ peaking eact et at ‘ 
ti nt i imateur bana 
e ‘ nan aluminum bex 2 
hist inches wide, and 27s around the output te 
in he receiver 
oe @m the B voltage and the value of R clockwise 
hoser that the 6SG7 will cut 
off when the gain control i fully 
a cathode voltage). This value may be de ee 
ter ned bv inserting a millhammeter in 
with the ate lead and adjusting 
Ri until ate current flow 
The preselector is connected to the 
te na bry hur 
z > 
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Construction 


A description of a photo- 
electric door-actuating 
mechanism that can be in- 
stalled in the home. The 
system can be adapted to 
operate gates and garage 
or barn doors as well. 


woroRr 
@ 
wa t 
- 
n eis +; 
) | 
SING MOTOR RY wt 
conre 3 14 
Fig. 1—Basic door-control system. Fig. 2—The electronic control cireuit 
OORS that open automatica 
hen someone approache ar and the me interrupt 
se after the person has passed ean tart a 
through, can be ist a isefu iA nele reve 4 
n the } e as in restaurants and rai 3 
oad stations. The low cost and 


motor drive make it entire ac 
tieable to build your owr The a t | 
Fig. 1 is a block diagram of a typica ' +} 
nstallation. When the sliding-type door 
is closed, limit switch Sl is held open, soled 
i. The 
and breaking either light beam turns or ; 
only the “opening” motor. When the F 
I tivit 
ed. Mine are ¢ I) 
‘tron indicate n i t the 
Fig. 3— Top- etter the type designati 
view photograph CE-1-D being Ie er 
of the electron- CE-1-C.) 
ic part of the 
control system. The values of re I 
R23 in the voltage-d 
ij, ist i 
are maintained. These resi rs | 1 the 
control anode of the 0A4-G at 
Fig. 4—Simplic- ! 


voltage to keep it from fi 
ity of the circuit ¢ 


phototube is conducting 
is evident in this 


underchassis When the light bea 

view of the pho- the resistance he 

torelay control. crease The voltag 
energ t rela I pila 
nave a re ! 
5.000 ! T he 
the re from chatte R4 
pea rrent t rt A4-( 
ma ‘ m cou t 
check the finished ur p 
and adjust sensitivi ntr I 


JULY, 


1952 


| eded 
DON ANGLIN : 
— 


Fig 5 Ome form of installation layout. 


phototube 


Driving mechanisms 
\ ing 


type door is 


¥y expensive solenoids to 
them. Two me 
motor 


ame as one 


ay. Small a.c., mot ich as 
! work re 
doors joing 
ntrolled with 
cord, Fig. 6 


ti 
two 


single 
either 
and 
the 
one 
T he 


Fig. 6 (above)—Control circuit for two 
drive motors. Fig. & Cright)—Two re- 
lays can be used to control a single 
drive motor with reversing winding. 


two double terminals motor-con- 


trol unit are tiee ‘lay contact 
ay units. 

it ratchet type 
This 


may 


Is a 
Advance 
obtained as surpl 
Struthers-Dunn 
the 
its pl 


model 905 


is, and 


manu 
ce. The 


normally i mi 


MOANA from 


fact 


limit 


(order 
can in 

are 
witches, and are door 


ero opened by th 


closed 


x 


it 
ANGLE BRACKET 

ce views 
Fig. 7—Construction of limit switches. 
may be 
brass or steel and as- 
Fig. 7. When the 


switch Sl 


The striker 
spring 
shown tn 
limit 


position springs 
made of 
sembled as 
Is open 
Power must be applied to motor M2 ‘to 
the door. When either light beam 
the coil j F 
by one of 


door is closed, 


open 


circuit of RY2 is 
the plate relays 


is broken, 


comy leted 


(RY) and RY2 turns on opening mo 
tor M2. When the door is fully 
it opens limit switch Sv. This 
the circuit to M2 and RY2 must 
be energized to close the doo 


oper 
break 
again 
loor. F ad 
justment of the door 
he touchy 


switch may 


should close tightly and 
switch 

A control 
is shown in Fig. &. It is 
(M3) 
switching the phase of one of the tw 
windings. Relay RYS is a Guardian 
series 200 relay with a 110-volt coil and 


d p.d.t 


unit for a rever 


which is reversed 


motor 


contacts. Operation is similar 
the two-motor control 
the relay RY 


when the impulse-relay 


unit 
reversing 
cor are 
the door-closing position and 
applied to both windings in phase 
the Sl opens. This 
removes all power from 
RY2 is again 
PEC units and 
opening position. RY 
and winding L1 ut with 
LZ, reversing the motor. When the door 
switch S2 removes power 


power 

inti 
door is closed and 
intil 
energize if the 
switches the door 
not energized 


f phase 
is open, limit 
motor 

illustrates 
The 


surplus 


from the 
Fig. 9 
trol unit I 
box are from a antenna reel 
RL-42-A and operate from 24 volts d. 
I operate the volts from 
an old battery with the 
built-in gear box, the speed is 
about 75 r.p.m. The motor has an elec 
tromagnetic clutch which disengages it 
from the gear when 
moved. The pulley is 4%» 
diameter. s.p.s.t. switch 
photo-relay control 
you operate the door manually for 


the motor on 


used motor and gear 


motor on 12 
charger, and 


pulley 


box power is re 
inches in 
across the 
terminals will let 
test- 


ing or in case the unit fails 


Fig. 9—Wall panels removed to show the sliding door, limit switch, and reversible drive motor with rope drive system. 
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Constructi 
onstruction 
10 Pe NS A CLOSED” Lin? CONTROL woToR ? 
cat Teal te 
wryac | av2 | | 
nize The glow should be 
steady and the rela hould old n 
With it chattering \ bean wht on 
es the phototul« ate should cut off the 
nt tule Interrupting the beams 
hould ionize the OA4-G and pu the rela 
relay armature down be hard 
if annot adjust RZ te ionize the 
check a wiring. RI may be too 
arye f the phototuhe you are Ing 
If the wi not de-lonize at any 
aie etting fR nerease RI The photo as it reache fu pen or full Zi 
ela init nhould be imstalle cab = 
net f ble, with a oon 
gh t le to admit the light beam. Keep WOOD SCREWS ANGLE BRACKET 
tra yt ff the If you must 
t the rit vhere randon wht can 
yet at it, use a ack cardboard shield 
black paint on the OA4-) as we “a ANGLE BRACKET 
n the phototube. Leave a window of wicro sw | | ris 
‘ 
ed separate ght source piaced 
n the wa n the dining 1 n nada {| 
nvenient abinet in the Kitehen (se 7 4} 
The are auto bulbs fed by a i 
filament transformer The ight 1A | —— 4s 
ource ma also be mounted in) the } 
Bi! rela nit. A mirror reflects the bean 4H 
2 
‘ 
easiest to con | | U iy 
tr Tw na tors, or one rever @ | @¢ aiver 
ad 
Ihle motor, may te ed t in 
und t of the 
require relative 
¢ 
‘ 
versing re 
floor, or 
le may t 
ordinary 
for ening and one for closing end-— 
> 
Le 
ee 


Amateur 


a 


N 0 | C E 
| 
An easy piece of - 
equipment for the 
beginner to build, 
adjust and operate 
By I. QUEEN, W20UX 
Fig. 1—The schematic. The 12-volt supply can be two 6-volt windings in series 
E PLANNED this rig to network, and split-stator tank tuning tube rig, this one ha ! é 
meet the requirements most These features are ordinarily omitted control (exclusive of t anter 
important to beginners. It from a smal! set, but each is desirable work). When the n 
features economy, efficiency, and helpful, especially for novice op- general license, the two-stage 
circuit protection, and future applica- eration will be suited for frequency mult 
bility. It is complete except for A and B The circuit is a 6AQ5 Pierce crystal tion to cover more band 
power supplies and is built ona%3x5x oscillator driving a 1625 class-C final No power supply } 
7-inch aluminum chassis. amplifier. (See Fig. 1.) An amplifier is already on hand may be adapts 
In spite of its small size, the rig in far more efficient than an oscillator The 1625 is a 12-volt-heater ver 
cludes an oscillator-amplifier circuit, a and provides high output without en- the popular and versatile 807. On the 
plate-current meter, antenna-matching dangering the crystal. Like a single- surplus market, you can buy se 
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8 POSITIONS, 


. tead of a lf the t wind to check whether the final tunes to 7 as 
ng f he ‘ 4 t and Rl ve as 3.5 mc. We found that both 
‘ anaf t a be nr t act the these bands could be re nated with a 
silable ¢ t hente ) Nationa (TMS-100D) capacitor and 
ii eve ur we The para ‘ ack indard S0-meter We 
he enearate y 6 enameled « nated the higher band nting 
‘ ‘ exe wire ‘ Watt resistor O-uuf fixed cera apa 
hie runing is ea er ny 
avis iow e. The oscillator need 
the + at all. Plug im the prope [De 
tune the antenna | 
at (2 to maximum capa ance. Pla 
‘ be higt int tur 
} } ‘ +150" ‘ Tune the 
@) ov: ne C1 for maximum current 
« meter. For greater ‘ 
‘ it a duce (2 and again tune 
‘ current with Cl. To reduce owt 
Pig. 2—Voltage divider also regulates : 
crease C2 and retune ¢ 
ed ‘ ‘ ited armor Lit ipling between plate eading 
al intenna net rk reduces hat The meter may be a 10 0 
' t furthe The antenna net nstrument. If its fu e reading 
t ( im feed ar ength antenna et! lower, it should be shunte 
oO ' ‘ ent ind a helps reduce harmonics tor To protect the meter 4 vit 
i ‘ t ament it tLdom't fe harmonk of 3.7 Ww it out when tuning completed 
at The ny oo not fa ! a nan band Phi transm tter na ver 
heate ire if ert The untenna matching transformer account of itself in actua pera 
7 adjusted (T2) made by winding SO turns of It is used with a single-wire antenna 
feet | and 1 feet 
stor heater ibout N 1) enameled wire on a l inch 20 feet long and about 12 higt 
fiameter plug-in « forn I turn 
Materials for Rig 
‘ the ¢ wie trat hould be paced t cover a winding 
bia “ about ength of ne ne The Ink Is two tar oc 
| ‘ ‘ ‘ rm of th ame wire wo ad 44-inch watt, adjustable 
ed ‘ tances below the arye winding teat 00 (Paper 002 0s 4 
‘ 
f obtainis fir i the transmitter is t sed wit tA split slater 
hoent than a ’ e cathods a dipole antenna, the antenna coupling Buf 150 volts 
? m ‘ a 
ed n mpletely network and 2) may tn with 
‘ “dur ip time omitted entirely Miscellaneous: Tubes |—/625 6AQ5 
OD} 2—5-pin sockets T-pin socket 
‘ wil nd longer kets miniature ket ket 
0-100 or 0-150 ma): toggle switches: knob 
| in a If an tnexperitenced operat te Wire 
ene If an sé work the transmitter, it a ye idea er 
ALL-CHANNEL RECEIVER FOR WWV 
WW WWAITTL are ‘ ‘ anne re-tume receiver is capacitors are shown in t antenna 
‘ er tandar ind for selecting ar ne of WWYV's and oset circuit \ all 15 f 
ute t ‘ na Sines ny frequencet trimmer be mounted on the front 
and reads it epend coils are tuned t mall trimmer panel and connected acro the o a 
‘ enusor listance, ete., a capacitors mounted of the selector tor circuit to compensate for os ator 
elver 1 able An switch. Only five of the ht tuning drift 
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Theory and Enginecring 
By E. H. RIETZKE* 
| 
ONGRATULATIONS! The fact engineering. Not every subject men fu i-vear engineering hoo t ; 
that you are reading thi le tioned is required, but if you think you — technical institute, or to a@ trade 
te] is ane of two things rut qualify, find out the entrance require Shall I study at the it | : 
you. Eithey «1) you have decided ments of the school you have in mind If you want to be a full-fledge | 
to enter a radio school, or (2) you are If you lack some subjects, the registrar neer, and if you have the equ 1 ; 
chooling, ability, and fur (a 


preparing wisely for the day when you can advise you how to qualify 


will choose a school. In either event, The same qualifications apply for from $7,000 to $10,000), s« ua 
vou may look forward to the tremen- high-level technical schools, except that to an accredited college of engines 
dous opportunities awaiting properly your background in cultural subjects Not everyone has the time, n 
trained men in radio, television, and would not be important and actual or desire for long-tern ‘ 4 
other elect: pursuits. Your future practical experience in some phase of You may want t et int 
will be limi only by the extent of electronics often takes the place of a field as quickly as pe ble i 
vour ambition, initiative, and, technical high-school diploma. Some technical technical capacity. There are 
nowledge. This is the most rapidly ex schools offer the necessary preparatory nical institute eri é 
panding industry in Ameriea today. To courses in mathematics vanced technical trai ‘ 
properly trained men it offers almost At less-advanced levels of training, ting the cultural studi iT 
inlimited opportunity the qualifications named above become mean that cultural pursuits are 
Considering the carecr you have important. If you attended spe fluous. If you choose concentrated tra 
chosen, you are doubtless equipped with ized schools in the service, it should ing, round out your personalit 
an “engineering” frame of mind. To of great value. If you are a radio broadening activiti Ch 1 
some extent you are probabiy scien teur, or have any other practical where you can devote pare time to 
tific in your approach to problems. You expe-sience in radio, and can handle re music, art, theater, historical apprecia j 
arefully line up all the pros and cons quired assignments, you may be rea tion, and so on.) 
You match factor for factor, advantage sonably sure of success. But the better Such a residence school may cost 1 
for advantage This attitude is very the school, the more stress it places on from $750 to $1,400 for tuition a 
valuable to you when you set out to previous training. Don't approach any depending on how far ! 
choose the right school. level of training without the necessary studies. Although h a set 
background you into the market in |e than 4 year 
First, what about yourself? If you are now in high school, ask (about 22 montl mn the average f 
You must know what you have to your guidance counselor what courses the basic course), remember that t 
offer the world of electronics, before You should take in preparation for fur- study period is continuous, and does not 
vou can determine what electronics can ther technical training stop for summer vacat ’ 
‘fer you, and what type of school is Finally, your personal habits have months is the equivalent of al 
best for your needs much to do with the case. Can you dis- years of college 
Let's ‘start with your. schooling cipline yourself, or do you find it difficult Graduates of good technical instit 
Check yourself or the following ib to set your mind to study? Remember, isually enter industry as eng t 
ects: (How much did you have, and no “high roads,” no magic words will aides. Many, by continued spare 
what were vour grades?) put knowledge in your head and skills study and experience on the i 
Algebra Manual Training at your fingertips. vance to the rank of full-fledged en 
: ° A word of warning: Do not prejudge neer 
Chemistry Mechanical Drawing 
Electricity Phesios your self too harshly and count your- If you are already in elects 
: self out of a radio career too hastily. radio (or even In some ther fie nd 
‘ If you want it, half the battle is won cannot afford to give uy sur job for 
If you did well in all or most of these Communicate with, or visit the school full-time schooling, consider a g 
subjects, and if you are a high-school and discuss what you have to offer with respondence school. Properly admir 
graduate with sufficient credits, you the registrar. istered, correspondence (or home 
should consider a full-fledged college of study) schools give you thorough trair 
af What type of school? ing which takes effect in your work a 
gineering | te We are often asked: Shall I go to a most immediately. Furthe tisa 
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wonderful opportunity to show your 
employer the interest fambition you 
have. He can readily ww your prog 
re nee most correspondence schools, 
A furr h progre report to 
inemy ‘ rre jence train 
ng i opr eed a rapidly 4 
juire the ver train 
et n ite are 
ow! er mvest your free 
tirne ain. Jf i hold ba you 
one 
\r her advantage of correspondence 
} he relative na ost \ 
high-level technical home-study course 
t to) ~depending, 
mia not have the educational 
backet nd for adm ion to an engi 
heer eve or a technical institut 
ever ‘ th of electron 
ast, th ea pportunitie 
for er ata eve There are 
trace tT y artisan-leve 
t nt ence and by or 
" ence. The re lence trade schoo 
tf the f rking witl 
‘ ent while t hte lence 
‘ ate i in 
ha ‘ ‘ qua ed for pro 
t and ervicing 
it mple eq pr t inder i 
or orre ndenee tudy 1s 
‘ time activity, it takes 
here te emeh the a 
‘ Malet ‘ ‘ 
her rst 
experience in 
ind trouble shooting 
nple equipment 
There ma be a regular radio school, 
or titute which offers 
ht classe ur own community 
Your may offer trade 
‘ rae na ba eve Kee n mind 
the time and mone su have available 
ind the caliber of instruction required 
te hely ‘ attain the eve \ i seek 
wleeti ‘ You wi ommand respect 
j ne ' n proportion to the level 
ot t itr ind 
Now ma a very 
but o learn the leve of 
t la ering? If you 
‘ not pret nt ition f 
TV elects eople your 
Phe ws a ht more 
‘ t in ntre itor 
‘ ‘ 1 find it rather nre 
eal le n V, for example 
I oarh ve ee if it eared to your 
Che first before your 
elf ed course that too ele 
entary ! he other hand, too dif 
fleu 


How old is the school? 


It is 
established 


with an 
two 
respects —it 
the older 
established 


deal 
Given 


always wise to 
organization 
other 


reasonable to select 


schools equal in all 
would be 
usually has 
with industry so 
helpful in placing graduates. Its greater 


prestige will help you after graduation. 


school, for it 


the close relations 


Theory and Engineering 


Faculty and facilities 


A schoo! stands or falls on the caliber 
of its teachers and its f ties. Care 
fu napect tne te f faculty mem 

ted 4 catalog. Under 
t mh name no ithe colleges at 
tended, and his deyrees attained These, 
towether th the indicated indust 
experience ‘ a “a fe 
Supplement what ou learn from the 
atalog witl nformation from well- 
placed electron people In your city 
Phe chief engineer f a local radio or 


=o are 


other electron expert They are bet 

ter prepared than you to judge some of 

the faculty and equipment claims In a 

catalog. Get their opinions on the mod 
enool 


ernity of the facilities and tech 


niques, I constantly revising its cul 


ricula and equipment new discoveries 


appear, or does it st operate as it did 

k in the da when it was founded, 
when radio wa ist a new miracle? If 
you Visit the chon take a look 
at its library. Is it large? Are its con 
tents broad and up-to-date ? This should 
not be restimated 


The courses offered 


Study the « everal schools. 
and de 


i. Do they cover 


gs of 


\ complete catalog houlid list 


cribe the course 


helds you are most inter 
ted in? Are the specific courses amply 
ed? What do you about the 
f the men who prepared them‘ 
tantly 
new de 


the specif 


AnOW 
> 


courses being con 


ip-to-date in light of 
velopments? Wi you yet 
truction? Are 


own ? 


personal in- 


rmitted to 


pro 


ceed at your of speed? Or are 


heterogeneous classes”? 


thelr 


grouped 


you grouped in 


Some individuals work better on 


own, others may prefer being 
If you are choosir 
find out how 


be handled. Will your 


a correspondence 


schoo your lessons will 


eXamination pa 


pers come back to you after careful 
individual ervicing, with igyestions 
for Improvement, explanatior advice? 
Or do they come back after a merely 
mechanical grading, leaving you still 
in the dark as to What you have accom 
1 hed in a specific lesson? Are the 
chool’s examinations sufficiently com 
prehensive to determine whether or not 


you really know the subjects studied? 


Is school accredited? By whom? 


There are educational and technical 
associations which make studies of 
schools, their faculties and facilities 
For example, the Engineers’ Council for 


Profe Devel 


iting agency for 


iona pment is the official 


engineering col- 


lege and technical institutes. Is the 
school accredited by E.C.P.D.? Or is it 
uecredited by the National Council of 
Technical Schools? Or, if a correspond- 


the National Home 
These are the leading 
fields 

accredited 


school, by 


Study Council? 


ence 
accrediting agencies in their 

If not, groups have 
the school in which you are interested? 
You cannot accreditation. Ac- 
creditation is one of the most important 
factors in selecting a school, because it 


what 


minimize 


is a major influence on 


your ver 


prospective 
evaluates your educational 


ence record 


What is industry's opinion? 


In the last analysis, industry passe 
final judgment on the wo a schoc 
in hiring its personne can tne 
choo! tell you about som t 


which have hired its 


there further evidence ‘ I 
as the type and size of organizat 
which the school’s course for the 


training of their own personne 


What about employment aid? 


A technical school should be able t 
offer concrete assis nt “x ve 
employment after  yraduatior You 

hould look for some form of ¢ t 
or placement service in the 

catalog or prospectus Be wat he 
ever, of wild promises of guarantee 
obs. Ethical schools do not make rast 
promises of any kind. No hool cat 
guarantee jobs to graduates, althoug! 


at the present time the top schoo have 
more demands for graduates than the 
can hill 


What about the school's location? 
Is it 7 J t 


convenient to basic needs h as trar 


well-situated im its city 


it, entertainment, shopping, cultural ac 


tivities (referred to above as o 


portant)? Is it in a quiet area, cor 


study? J t 
stations 


ducive to undisturbed 


radio and other 
installations? I housing 


and 


convenient to 
electronic 
readily 
offer 


ing? 


What about tuition fees? 


Are with 
pay and the quality of the training you 


available, does the schoc 
d 


you any assistance in fir ny hou 


fees in line your ability to 


will receive? Fees can be too low—that 
that the school cannot 
the quality of 
you really 


low 
bly offer 


is, SO possi 


you training 
make employable 
Are extra fees clearly stated? (Books, 
t student activities, etc.) 


laboratory 
clearly stated the 


that will 


fees, 


his should be 


catalog 


To sum up 
You are headed for a career 


clentif methods are vita 
work and thought. Just as | 
known laws and principles to solving 
electronic, television, or radio problet 
you should apply fixed rule and tect 
niques in choosing the school which w 
you with thorough profe ona 


ling. You want a career which w 


, with finan 


tral 
bring you lasting happine 
cial return in line with energy, 
ambition, and ability Above all, re 

member that the expanding electronics 
complex. No 


industry is tremendously 
school can turn you out with a few easy 


lessons or in a few short weeks, tr 
competent to enter this industry with 
real hope of success. Get the very best 


education you can afford and take the 
time to do it right. 
Good luck! 
—end— 
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“Translator” assembly. 


HE most widely used instrument 

for measuring low-frequency a.c 

voltages is the type that combines 

a small metallic bridge rectifier 
and a d.c. meter movement. (See Fig 
1.) Its low cost, simplicity, compact- 
ness and ruggedness have made it pop 
ilar for service instruments. It is used 
almost universally in broadcasting and 
sound recording to 
levels 


measure volume 


In spite of its advantages and wide 
range of applications it has two serious 
drawbacks: (1) The current through a 
metallic rectifier does not vary in di- 


ac < 


Fig. 1—Standard ac. voltmeter circuit. 


rect proportion to the applied voltage 
In other words, the resistance of the 
follow Ohm's law. 
The relationship is logarithmic 
) 
: log E 
resistance of a metallic rectifier is so 
high that not enough current reaches 
the meter to give a readable indice 
(2) At high audio frequencies the ca- 
pacitance between the rectifier surfaces 
allows current to flow in both direc- 
tions. This effect increases with fre- 
quency and makes this type of instru- 
ment useless for measuring r.f. voltages. 
A third disadvantage, found in multi- 
range instruments, is also due to the 
nonlinear resistance of the rectifier. 


rectifier does not 


At very low voltages the 


*President, Conant Laboratories, 


Theory and 


from the 


By H. B. CONANT* 


For maximum accuracy, a separate 
scale calibration must be made for each 
range. This is impractica! and confus- 
ing on service-type instruments, and 
compromise calibrations are generally 
used, with an accuracy of about 5%. 


The Translator 
A new 
overcomes 


circuit called a Translator 
these basic limitations, It 
uses metallic rectifier elements (or non- 
linear resistance materials like Thy- 
rite) in the bridge arrangement shown 


in Fig 


2, R3, and R4 are the nonlinear 
elements. R5 is a current-limiting resis- 
tor of ordinary permanent-resistance 
type. Battery FE supplies a bias cur- 
rent, and M is a d.c. milliameter. R6 is 
. balancing potentiometer for setting 
the meter pointer to zero. The four 
bridge arms are closely matched. 

The bias current flowing through R5 
and the arms of the bridge develops a 
series of voltage drops in the circuit. 
With respect to point D, points A and B 
would have the same negative voltage, 
and point C would have twice the volt- 
age of A and B. R6 is adjusted to the 
same voltage as C so that no current 
flows through the meter. If a.c. is ap- 
plied across A and B the following ac- 


RANGE MULTIPLIER 


Fig. 2—‘“Translator’-type a.c. meter. 


Enginecring 


limitations 


IFYING without 
RECTIFIERS 


New technique frees a.c. voltage measurements 


of metallic rectifiers. 


tion takes place: (See 
the first half-cycle the voltage at pot 


A is increasing and the voltage a 


B is decreasing. The re tance of 1 
linear arms RI and KR2 decreases, whil 
arms R3 and R4 increase. When | 
A reaches the same voltage as point D 


the voltage at B will equal the voltage 
at C. At this instant no current cat 
flow through R3 and R4, and these tw 


arms are effectively eliminated f 
the circuit The current path unde 
these conditions is shown by the arr 
in Fig. 3. The increased current througt 


R1, R2, R5, and R6 changes the voltage 
at © and unbalances the meter 

As the voltage at point A continus 
to rise, potential differences again ce 
velop across R3 and R4, and their re 
sistance decreases. Only part of the ad 
ditional current drawn by R3 and R4 
flows through the meter circuit. The 
meter reading increase 
ly. (This characteristic is highly desir 
able for many applications. Ordinari 


ogarithn a 


logarithmic-scale instruments 
specially-shaped 
circuitry.) 


On the negative half-cycle the func 


magnet or complex 


¢ 


Fig. 3—Current paths in the circuit. 


| 
| 
DC pA \ | 
, 


‘ t te a are reversed the ax voltage tha in be read tior at the translator now 2 
t t t pat now throug n ar range, at the expense of \ voltage 
K5, a hte t n the oltage t t Like ectifier-type ir er 
t wh the ete translator es not have unifé ‘ 
‘ reu 
‘ ent solely by re Both er oxide a elenium reet 
} ‘ reuse the rete re were t ny ne trar d 
he greate hunting effect.) ator cu t xid inits | 
he P ine entow eu ne ‘ 
ent ~ t t ever ‘ 
etific ‘ e drift in readin 
tif ya ! ved im trar 
ator operat ‘ ettled by con- 
Thyrite re ors (G.ELN 
Aside from requiring a higher bias volt Fig. 5—Logarithmic scale calibration. 
ige, the Thyrite ige performed very 
we althoug ¢ AST 1 ensitive te on a voltage ranges. The cale 
ery ‘ ages as the pper-onxide formity and accuracy are prove 
ising a different value Ria ‘ 
ae \ tra ator an be made t as a different multiplier on eact ange 
necting tw fu ge rect Logarithmic scale ca ake 
‘ how n Fig. 4. An assembled unit possible to read low and higt 
hown on the te page wes accurately on a single Ari gre (Set 
A The frequen re nse of Fig With the translator circuit ar 
itor appears to be perte nstrument covering O- 10,000) volt 
While conventiona niv three ranges can he iit t 
hig. § A two-bridge translator. of the a.c. voltage ere end 
TRANSISTOR PRODUCTION AT ALL-TIME HIGH LEVEL 
t is ed f the he « 1 tuin t nallocatesr the transistor becomes i i 
] ’ if th pre | f the al th, or vhen extreme miniaturizatior ! the 
duct \ ! t report i f ‘ L prope pecial necessity disqualitic the t 
t e. Price the other for the application 
) t H (omy nts held in ba ‘ t wide The nit ure The table below, abstracted from a 
\ P n May. near en ted in mal ler ta oday at paper presented by Lt. Colonel W. I 
tras ed month $18 each i t ‘ old 1 Starr at the Washingtor vm} 
1h 1 wtua pro ange ant ‘ Vhat but hows the present situatior nt 
a tra ' il qua ot en ape At a price ‘ te production 
Pith t the ‘ ected to be n eute than the vacuum tube, end-— 
i ‘ chable 
Quantit 1 few montl AVAILABILITY OF TRANSISTORS 
We th 6,000 tran 
Bore pe nth. we the MONTHLY PRODUCTION DELIVERY TIME 
of tnut. Raytheon { COMPANY ONTAC! JUNCTION CONTACT JUNCTION REMARKS 
General Federated 
and REA i SOO and 4000 re Semi-Con Sample lots 
tive RCA expecte t ip it yutput ductor Co available in 
to between 7.000 a OO) per month New York, N. Y May. 1952 
by the « f the year, and other con 
General! 800 6-8 wks Not Sample lots 
Electric quoting Junction type 
in production were expected, tl n Syracuse, N. Y Oct.-Nov. 1952 
the exact juantit te tne produced 
“ { depend or wr received Kemtron Sample lots 
ractica the transistor now Salem, Mass Point contact 
being ma factured or ited for Imime Sept. 1952 
diate future production are of the con RCA 400 4.6 whs Sample lots 
tact type. © Weste Eleetrie re Harrison, N. J Junction type 
ported mar ‘ t ection trar Get.-Dec. 1952 
istor in « ‘ ental ba n 
vitt at ‘ than OO per Radic 200 4.3 wks 
Receptor 
New York. N. Y 
Milita pro ement a nt for aa 
6.000 tra ‘ tput Raytheon 1.000 4 wks Not Sample lots 
of Went } a ated a Newton, Mass quoting Junction type 
sore t ‘ ‘ betweer Nov.-Dec. 1952 
the ta epartment and the Sylvania Sample lots 
compat Boston, Mass Point contact 
The mited 4 luction st hamper Aug. 1952 
widespread use of the transistor is : 
manufacturer would be unable to take Western 6,000 Less 4-8 wks. Not 
a con race or equi} er requ ring a New York. N. Y 100 
of thousand transistors unless 


couple 
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G3 


—New Package Unit Plan—PAY AS YOU LEARN 
NO MONTHLY CONTRACT TO SIGN! 


Sa. TRAIN IN 10 MONTHS 


OF RADIO- 


At Home in Your Spare Hours 
Now be ready for Radio-Television’s big pay opt 


TELEVIS ON a few short MONTHS! Frank L. 
> MONTHS or even less! Equally imy 
nthly payment ntract n tt NO) 
DOING act rk ha t 
4 sign t trate basic theory inst i of relying | 
i VALUABLE “EQUIPMENT INCLUDED WITH TRAININ : 
The new Sprayberry “packs plat k { ger 
ore nal Radio-Fele quil Wh 
set, i-range test enalg 
other projects iipmer at ep 
everything you n aor to set up your own service af l 
rry book-bo d ‘Saneees and other training materials 
to keep 
EARN EXTRA MONEY WHILE YOU LEARN 
APPROVED All y of training AT YOUR HON et 
on it ning snd ea XT! 
FOR VETERANS CASH. With each training , 
ar r spare time Rad M 
een from 


ous service 
« Sprayberry new 10 } 
Television training ir 
orcee there is no better preparatior 


3 BIG RADIO. 
F R E bE TELEVISION BOOKS 


want ve 


BILL 


f r thre bia I I 
How Make M 

PLUS y new 

tin PLUS ar 

son—all FREE with 

t 

Ser t 


back of post card. | w 


SPRAYBERRY ACADEMY OF RADIO 


Dept. 20-L, 111 N. Canal St., Chicago 6, II! 


SPRAYSERRY ACADEMY OF RADIO, Dept. 20-4 4 
111 Norte Canel S?., Chicago 6, Iii. 
Please rush to me all information on your 10-MONTH 4 
Radio-Television Training Pian. | anderstand this does 5 
not obligate me and that no salesman will call upon me. » 
Men already in Tio who seek a Short inten Clty. Zone State 
IF YOu ARE sive 100 TELE ISION Training with will Call Please check Below About Your Experience - 
EXPERIENCED IN RADIO FULL EQU INCLUDED are invited Are You Experienced’ No Experience 
check the & the right 
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MODEL 680 
RF Marker and Crystal Calibra- 
tor Magic-eye provides greatest 
accuracy 129.50 


MODEL 610A 
TV Alignment Generator with 
strong harmonic output to 900 
megacycles for UHF $219.00 


Your need in UHF servicing is an 
accurate overall response curve 
through the UHF converter—TV re- 
ceiver front-end and IF circuits. The 
HICKOK 680-610A Television com- 
bination provides all this. Strong, 
610A signals provide clean, sharp 
IF curve. Strong harmonic signals 
from the 680 provide clean, sharp 
marker pips. Engineered by special- 
ists for expert TV technicians. 
Write today for the new HICKOK 
Catalog No. 27. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


10531 Dupont Avenve Cleveland Ohie 


4 
vrating several im- 


and IX2A, 
CBS-Hytron. A 


heavier filament, reduced interelectrode 
apacitance ind higher oltayve ratings 
privet ter re it nand meet the load 
demana of new large creen picture 
tule Filament rating at 650 
ma peak inverse ate voltage > O00 
man i oad rrent 1 ma max. Bas- 
ing’ hown nthe acccompanying 

G-E has developed the 6AMA4, a nine- 
pur miniature yrounded-grid triode 
mixer for h.f-v.} receivers, It 
has a conversiot iin of approximately 
fat “0 me. Average characteristics of 
the GAMA are Plate volts, 150; plate 
current, 7 ification factor, 
trar or ta micromhos 
cathode 1 r. 100 oht 

Both G-E and RCA are producing the 
6AF4A T-pu niature triode oscillator 
for ucbhf. TV converte ervice, Silver 
plated base pu ind double connec 
tion for both plate and grid reduce 
losses ard enable the 6AT4 to be used 
up to 1,000 The following ratings 
are for operation at {50 me: Plate volt- 
age, 100; grid voltage (from 10, 
OOO-ohm re tor) plate cur- 


7 
Cy 


60!2 CKEI52 


Basing diagrams of some of the recent 
article. 


tube types described in’ this 


rent, 22 ma; grid current (approx), 400 
ua; useful power output, 160 mw. Ba 
connections are yiven ne AC 
panying dlagram 

Three new 6.3-ve ter-cathode 
ibminiature type have eer intro 
duced by Raytheon. All are designed to 
withstand severe shock at vibration 
Type CK6111 is a med nu twin 
triode for u.h.f. service Typical oper 
ating conditions for each triode init 
Heater current, 0.3 amp; plate voltage 
10C¢; cathode resistor, 220 ohn tr 
conductance, 4,750 mic at 
fication factor, 20; plate rrent, & 
ma 

Type CK6112 is a higt 1 twin tr 
ode with each unit rated as follow 
Heater current, 0.3 amp; plate voltage, 
100; cathode’ resistor, 1,500) ohms; 


transconductance, 1.800 


amplification factor, 70; pl: 


Os ma 

Type CK6152 is a nygle u.h.f. trio 
with the following average rating 
Heater current, 0.2 amp; plate voltage 
00; cathode resistor, 680 ohms; tra! 
conductance, 4,000 micromhos; am} 
fication factor, 15.5; plat rent 
ma 

The three tynes have wire 
which may be trimmed to f ibminia 
ture sockets. Connectior i giver 
the accompanying basing figure. The 
ife expectancy at 50) a lent tel 


perature is 9,000 hours 


Special purpose types 
has 
pe CK716, for 


Raytheon 
transistor, ty 


announced 


nicromhos 


ite cul 


switching applications. The is 
the following character n ground 
ed-base operation: Collect rrent, 2.5 
ma; emitter current, 1 is oe ctor 
voltage, -15; emitter voltage, 0.5; cur 
rent amplification (minimum) 
frequency response, 1 ke to 100° ke 
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UHF _ new 
ha en announced 
— | 
4 

6AM4 
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A Guiding Beacon For 
Quality Electronic Parts” 


> 


RADIART Sales Offices Across The Nation 


SEATTLE ASHINGTON 


TORONTO 
camaoa 


WELLESLEY 


MINNEAPOLIS 
MINNESOTA 


PR MASSACHUSETTS 


RADIART TV SIGNAL AMPLIFIER 
W Here's the power BOOST needed to get 
the most from any TV set. Some of its many 


features are: — low-signal to-noise ratio for 


less “snowy” pictures — wide band amplifi- 


cation for sharp pictures free from smear j 


— complete neutralization for stable oper 


ation — and a handsome cabinet. See them 


These Are The Cities With RADIART Distributors 
in Colorado, Montana, Nebraska, New Mexico, 
Texas, Utah and Wyoming 


at your jobber — or write for literature. 


COLORADO NEW MEXICO 
fesse: FOR NAME OF YOUR NEAREST RADIART DISTRIBUTOR 
COLORADO SPRINGS ROSWELL USE COUPON BELOW 
— eunavaien RADIART SALES CO. 5528 E. Colfax Ave., Denver, Colorado 
PUEBLO 
TEXAS ce Please send names of the Rodiort Distributors in my 
EL PASO area stocking the following Radiart products in which 
1 om interested: |_| CDR-Rotors, Vibrators, 
MONTANA UTAH ond FM Antennas, |_| “Spee-Dee” Chimney Mounts, (_| 
OGDEN Lightning Arresters, |_} Auto Aerials, |_) Power Supplies 
BILLINGS SALT LAKE CITY _ 
Please have o Radiort Distributor call on me. 
WYOMING 
NEBRASKA 
CHEYENNE 


THE RADIART CORPORATION citverano 2, 


VIBRATORS + AUTO AERIALS + TV ANTENNAS + ROTATORS + POWER SUPPLIES 
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65 
| 
| ee / BUY OF THE MONTH | | | 


Over 10,000,000 television sets were 

chased prier to 1951, Each of these has 
picture tube which is getting dimmer. . . 
10,000,000 set owners need the “TY TUBE 


SUggested 
list price 


* wes deci by engi 
television servicemen. 
any picture tube; extends 


COMPANY 
4721 Demon Ave, Chicage 28, 


ib. The CK7 i 
ia iss she wh f ‘ 
connectior Emitter and 
r tior are made to! 
f a h Ex Bi dt 
ent 
RCA ha leveloye 601 
at le th atron f 
and low-pow 
Button-ste e 
reduces suscept it t t 
The 6012 can handle a iverage 
current of 0.5 amp. t nnecti 
are piven in the basing igran 


A new RCA transmittir tetrode 


TV, type 6181 apable of 
1,200 watts vne-leve tout at Gor 
rm The 5181 feature oaXxial-electrode 
construction, eramic-t ning insula 
tion, and an integral radia rf ‘ 
air cooling 


FREE ELECTRONS SERVE 
SCIENCE IN NEW WAYS 


The Lenard ray, discovered in 189 


finding new applications in the lal 
tories of General Elect: and othe 
leading research institutior Fleetror 
accelerated practically to the eed 
light, are allowed to bor 
tissue, biologica ind ot 
materials 

Decay-causing mold and 
organisms are destroyed the hear 
indicating possible food preservat 
without refrigeration, ar ter 
of substances uch a 4 pla . 
without destructive heating 

Formation of wi pla fr 
id bases through chain-re tion p 
merization set off by hig! weed ele 
trons also foresee! 

Deep-seated malignancis and 
mors might be treated wit t lange 


by this method, according to Dr. C. ¢ 
Suits, G-E 


fommon 
digestible 
bardment 


« 


director of research. 


sawdust was converted te 


ellulose cattle food by bon 


The photograph shows E 


J. Lawton of the G-E Research Labora 


tory placing a specimer in a ead 
shielded chambér for bombardment by 
electrons at an acceleration of 70,000,- 


000 volts. 
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\ 

BRI T we / 

Made to sell; peckaged te sell — REPAID N z= 
3 @ Producing soles everywhere ~ 
3 
‘ “TY TUBE BRITENER 
Get @ te produce for 
pRILL wsetul life of tube for year or more; adaptable 
yre tor olf tubes with duodece! bore. 
pict Write fer complete, itiustroted |iteroture. 

ORDER TODAY! : 
4 
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Fill your parts requirements 
from a single dependable source 


Want good radio service parts when—and where—vyou want 
them? Want radio service parts designed and built for the 
world’s most popular car radio with over 7 mullion in use? 


If you do. . . you want Delco Radio service parts from the 
world’s largest manufacturer of automobile radios. You can 
depend on the high, uniform quality of Delco Radio service 
parts. These replacement parts are identical in quality with 
the original equipment parts that make Delco the big name 
in car radios 


Both Delco Radio original equipment and universal serv- 
ice parts are available promptly through United Motors THINGS TO REMEMBER ABOUT 


wholesalers. DELCO RADIO SERVICE PARTS 


DELCO RADIO PARTS 


/ Offer largest markee for origin 
equipment replacement part 
A GENERAL MOTORS PRODUCT [..... A UNITED MOTORS LINE 

Backed by world's largest factory 


DISTRIBUTED BY WHOLESALERS EVERYWHERE tat 
DELCO RADIO Designed by one of the largest and 1 t 
DIVISION OF GENERAL MOTORS CORPORATION forward-looking engineering groups dé 


voted exclusively to automotive rad 


KOKOMO, INDIANA 
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a picture 


with the Amphenol Inline Antenn 


New Devices 
SCOPE TEST PROBES 


HEAVY -OHM LINE 


CATHODE-RAY TUBE 


wate book contains. 


© vet condensed 


HIGH- FIDELITY 


The Radi io Cr attemen 440 
4 


INDOOR ANTENNA 


ams Inc 


TIME-DELAY RELAYS 


Anipert ite In 


A.F. GENERATOR 


Precise Development Corp 
N.Y 


RADIO-ELECTRONICS 


* 
\ 
— | meen the <orro 
el 4 Secouse the Amphenol Inline Antenna opercies on e 
fundemental frequency in both the high and low bands. 
es 5 channels 2 through 13. Designed by antenna special 
ority through four years of use in the highly cc itive vaitable, 
thie broodbanded antenna literally probes the sky to 
return with the signal you want, uninfluenced by side 
E 
Over and over again, the Amphenol Tubular Twin- 
conawer to the need for an economical TV lead-in for use sare 
in those trouble areas where conventional twin-lead can- 
oe not be used. The tubular construction of high grade poly- : ao ted for 
dielectric, between the conductors. This provides low-loss 2 
and constant impedance at all times, unaffected by any 
3 AMERICAN PHENOLIC CORPORATION = 
At 


Performance 


It’s the GREATEST Yagi Value On the Market! 


Single JFO High Band 
BALINE Yagis 


Precision-spaced |10-element design packs tremendous 
signal strength into set. More gain than any 5, 8 or 
10-element Yagi made 

Unique JFD Baline Impedance Matching Transformers 
gvorantee cbsolute 300 ohm match in stacking 

No charge for Baline Matching Transformers they 
ore free! 

Pre-assembled all-cluminum construction with seamless 
1° od cluminum crossarm . . . not steel 

One-piece “Quik-Pivot” element design slashes as 
sembly time to seconds on high bond only 

1 inch square heavy wall aluminum crossarm imparts 
extraordinary strength and rigidity to construction of 
low bond Baline 

12 inch boom joiner speeds and simplifies assembly of 
2-piece crossarm on low band 

Y-type boom support prevents antenna sway, main- 
tains steady non-flickering picture. (low band only) 
Supports %4 of boom length 

One-piece high band aluminum boom 


Write for form No. 163 for full information 


Chennels 


Models 


List Price 


7.1 


10Y7-10Y13 


$13.85 


Stacked JFD BALINE Yagis 


Chennels Models List Price 
2 1oY2S 
37 
3 
5090 
5 10Y5S | 
4 51.40 
7-13 10Y7S-10¥135 27.70 


7d 


Include JFD Baline matching transformers 
at no extra charge 

Single JFD Low-Band 

BALINE Yagis 


Channels Models List Price 
2 {$31.65 
3 | 
4 
5 
6 10¥6 25.70 


* (goin of stacked JFD BALINE 
over a tuned folded cipole) 


10d 


F(goin of single JFD BALINE 
over o tuned folded dipole) 


Best 300 ohm match Yogis ever developed ungle viocted 


actual field tests prove it! 


2 


Gain and impedance matching characteristi¢s, 
tested and attested to by the Hareltine Cor- 
poration, leading electronic research labe- 
ratory. 


| 
> 
: 
FD No. 10Y2$-10Y6$ Low Band Stack | 

tion, world famous research laboratory. All 

alive 

4 BELNSONHL RSI 
| | 


New Devices 


IMPROVED BRIDGE , NEW HV CORONA DOPE 
on Evect Ce 


Genera! Cemert Manufacturing C 


TESTER-REACTIVATOR 


Pad 


NEW BEAM ANTENNA NEW TV CHASSIS 
eire ncorpor A » WN Mattison Telewisior and Radio Corpor 


T ated 


CHANNEL AMPLIFIERS 
8 der Tongue Laborotories 


BUILD 15 RADIOS 


ABSOLUTELY NO PREVIOUS TRAINING NEEDED 
EXCELLENT BACKGROUND FOR TELEVISION 


10-DAY MONEY-BACK GUARANTEE 
WHAT THE 1952 PROGRESSIVE RADIO “EDU-KIT” OFFERS YOU: 


FREE inow 


GET A WELL-PAYING JOB 


t 


USED BY RADIO SCHOOLS AND GOVERNMENT AGENCIES! 


GO INTO A PROFITABLE BUSINESS 
AND PLAN FOR A FUTURE 


‘ ‘ 

| Se further information and receive FREE Radio & TV Trouble Shooting Guide Or orde 
this ad and receive FREE Code Osc \iator Key (Valve $2 95) in addition to Radio ATV Trouble Shoot 
| A 
| 

| 


(’.O.D. orders 


PROGRESSIVE ELECTRONICS CO. 


497 UNION AVE. -:- DEPT. -:- BROOKLYN" NEW YORK 


RADIO-ELECTRONICS 


70 | 
. 
” 
42 on 
LN 
com: 
compte | 
| 
\ 
advance to mere complex § : 
| ery ne signal tracer alone is worth more than e 
- 3 
» 


TAX2 DATA 


The CBS-Hytron 1AX2 is a compact, 9-pin 
miniature TV pulse rectifier. Plate is brought 
out to top cap and filament is oxide-coated. 
Absolute maximum ratings are: peak inverse 
plate voltage, 25,000 volts; d-c load current, 
1.0 ma.; and steady-state peak plate current, 
11.0 ma. 


Typical Operation — 
TV Pulse Rectifier 


Filament voltage 1.4v + 10% 
Filament current 650 ma 
Positive-pulse plate voltage 20,000 v 
Negotive-pulse plate voltage 5,000 v 
Peak inverse plate voltage 25,000 v 
D-c output voltage 20,000 v 
D-c load current 300 ya 
(4) \N?) 
8) 
BOTTOM VIEW 
OF SOCKET 2) (9) 
SULLY. 01962 


mU'LLE BE BUYING SOON 


-DUTY TV HIGH-VOLTAGE 


CAN TAKE IT! 


TV high-voltage rectifiers take a beat- 
ing: Terrific variations occur in applied 
filament voltage...0.8 to 2.4 volts! 
Sudden arcs in the rectifying system 
place destructive electromechanical 
stresses on the filament. And the in- 
creasingly larger TV picture tubes de- 
mand peak emission and peak inverse 
voltage simultaneously. The new CBS- 
Hytron 1AX2 was especially designed to 
take such rough treatment and come up 
smiling. 


ADVANTAGES OF NEW CBS-HYTRON IAX2 


peak emission 


1 Rugged, high-wattage filament of CBS-Hytron 1AX2 } ideq 
for the new, larger TV picture tubes. LAX2 may be 
y at both its peak inverse voltage and maximum d 


2 


simultaneous! 
current. 


Higher load of 


1AX2 filament on transformer tends to regulate f 


voltage. Eliminates need for limiting resistor. Yet 

filament capacitance (0.7 wut) of LAX2 prevents loss of higt 
Insulated tension bar (patent applied for) th 1A 
coiled filament limits destructive movement of filame I | 
mechanical stresses. 

Filament of 1AX2 is located in base and shielded to eliminate be 


ardment of cool ends of filament by gas molecules 


An overloaded 1X2A may be replaced with its big brother, the CBS 
Hytron 1AX2, by simply removing the limiting resistor. In rare case 


it may be nece 


ssary to add another turn to the secondary of the filament 


transformer to obtain the required 1.4 volts for the LAX2 


MAIN OFFICE: SALEM, MASSACHUSETTS ‘““S@- 
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72 New Devices 


TV ARRESTERS MOBILE ANTENNA 


Radion Corporation “ Ward Products Corp 2 


TV ANTENNA ASSEMBLY 


JED Manufacturing Co. In 
A Y 


SOLDERING TOO 

gar Electric T s Inc 
HIGH-GAIN ANTENNA 4 


The Axtat Corporatior 


COLLINEAR ARRAY 


Fretco Incorporated 


VARIABLE CHOKES 


BACK AGAIN!! HERE'S A REAL BUY! MANUFACTURER'S CLOSEOUT! 
BY POPULAR REQUEST Every reader knows this famous moker of Wire 


Wound Fixed & Variable Resistors Morked Gen- 


Special Purchase FM Radio Chasis dng 


aa 


10 WATT FIXED 10 WATT ADJ 
75 1.47 


1 


Regularly $29 95 3's leadin 20 WATT FIXE 
$] 6 95 on bes SYSTEM 25 WATT ADJ. 
rie 1 


NOW AVAILABLE: Cabinets for above onductor wire. Can BRAND NEW 
—Meroon Viastic—may be bought 


seporately $5.95 $1 795 Your Cost. Your Cost 
only 


50 WA 
SPECIAL PURCHASE Record Changer WATT ABS 


Gen. Instruments 3-speed Automatic 
Reg. $34.95 LOW FREQ XTALS-FT 2414 
Brand New for 888 Otter et 


spe 54th oor 72nd 
channels listed by fe 
tals Fractions omitted 


We 


eee awww 


Your Cost 


Your Cost 


10%—Lots of 100 or more Dedu 
to 10000 Minimum Order—$2 00 
XTALS-FT 243 HOLDERS—': pin spc 


25 
20 


$15 
S16 
519 


Woshington OC Ali +5 
yh with ter Above $30 00 
balance COD Foreign or 


exchange ‘ate 


UN RADIO 


“7 44 aj 
2 773 6273 6540 74731$9.00 
97 SPECIAL Add 20¢ for each 10 utals or less for postage and handling 
oF WASHINGTON, 200 Ke xtats 


without holders Code Oscillator Kits— 
Nw WASH OD each All Parts—Phones, Key $7.95 
ter $2.00 Batter y—instructions COMPLETE 
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39 
TUBE LINEUP 
97 
1.20 
2.03 1.58 
=. 2.08 1.83 
2.28 2.11 
58 
67 
87 
| 
Xtals | Xtals 37 
as 2 banana 53 
plugs 
ve 4 - 
with purpose 377 409 48 
tridge & reede Pioys = hid 
17) 45 RPM records ovto 
Bal: matically ai 
«A terms F 
ders $30 00 ess ++ ~ 
pe ent «ith orde | 4 7946 2045 5825 634 8240 
2 2 2 #040 7749 7973 | 3735 5840 6373 6606 7606 
Jers cash with 497 5 7430_| 2305 6073 7773 8273 | 5305 5850 6406 6625 764 
423 498 c= 6106 7306 «68306 77 73 6 7650 
3 424 503 533 | $1.29] 3945 6125 7840 $050 9873 
$9 00 each ? | 49¢C ea 74 4 ‘ +a 
938 F STREET. | 
= 
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TEST EQUIPMEN 


ON THIS RADICALLY NEW 


Superior’s New 


JUNIOR SUPER-METER 


MOST COMPLETE AND COMPACT MULTI- 
SERVICE INSTRUMENT EVER DESIGNED 


Measires 
* Voltage 
* Capacity 


* Current * Resistance 
*Reactonce * Inductance 
* Decibels 


Handsome round wnered 
. 5 complete 
with all + rads and in 
structions 


PER-METER 
Model 670-A 

combination volt-ohm milliam- 
sae plus capacity reactance in- 
ductance and decibel meosur2- 


ments 


SPECIFICATIONS: 


vo.Ts 

At VOLTS 
OUTPUT VOLTS ot 
CURRENT Ma 
RESISTAN( 
CAPAC ITY Mr Qua 


REACTANCE an 


INDUCTANCE " ooo 


DEC Ls 4 ad 
ADDED FEATURE 
-40 


$ The Model 670-A includes a special 
weT GOOD-BAD seale for checking the 
quality of electrolytic condensers at 

a test porential of 150 Volts 


New Model 200—AM and FM 


SIGNAL GENERATOR 


Provides complete coverage for A.M.-F.M. oad TV snared 


Comes housed in rugged 
crackle. finished steel cabs 
net complete with test 
leads and operating in 
structions Size 
a 


KI Ranges 
K Megacycle 
M ‘ 
ath 
KI ‘ availatle 
The 
Har iilator 
“ we ffer tube 
red hy 
ating fr 
a rea 
ards a’ 
a f 
Megacyele an accuracy of 2% 


* Tubes used: One 954 as osciliator; The Model 200 comes com 


$ 
one 954 as modulated buffer amplifier ' with output cable and wer 
operating instructions 


T.2 as modulator, 7193 as rectifier 


TUBE TESTER 
Model TV-11 


Operates om 105-130 Volt eitt 
Cycles Af Hand amplifier detect 
ak cabinet complete with 4 
se ente ec? 
Superior’s New 


TV BAR GENERATOR 


THROWS AN ACTUAL 


BAR PATTERN ON 


ANY Vv TV RECEIVER SCREEN! 


Two Simple Steps 
Cc ect 8B to A 
ten Post of any ver 
2. Plug Line ¢ d into A 
d Throw Switch 
RESULT A stable 
vertical « horiz t patte 
ected the ee 
eceive der test 
Power Supply 105-125 Volt 60 Cycles Power 
Consumption: 20 Watts Channels 2-5 on TV Bar Generate 
panel, 7.13 by harmonics. Horizontal lines: 4 comes complete 
te 12 (Variable). Vertical times: (2 (Fined shielded leads 
Vertical sweep output: 60 Cycles. Horizontal detailed operat ox in 
sweep output: 15.750 Cycles structions Ont 


NEW TIME PAYMENT PLAN 


ORDER BLANK 


MOSS ELECTRONIC DISTRIBUTING CO.. INC 
Dept. 8-27, 38 Murray Street, New York 7, N.Y 


Please send me the units checked below | am enclosing the down poy 
ment with order and agree to pay the monthly balance as showr t 
understood there will be no carrying, interest or any othe harge £ 
vided | send my monthly payments when due It is further underst 3 th 
should | fail to make payment when due, the fu uApaid balance sh 
become immediately due and poyable 

JUNIOR SUPER METER Total Price $2 

$5 40 down payment Balance $4.00 monthly for 4 months 

MODEL Total Price $4 

$11.50 down payment. Baicnce $600 monthly for 6 th 

MODEL 670-A Total Price $28 4 

$7.40 down poyment. Balance $3.50 monthly for 6 month 

TELEVISION BAR GENERATOR Total Price $39 9% 

$9.95 down payment Balance $5.00 monthly for & months 

MODEL 200 Tota! Price $2) & 

$5.85 owe payment Balance $4.00 monthly for 4 months 


| enclose os down payment 
Ship CO 6 for the down payment 


Signature 
Nome 
Address 
City Zone Stote 


JULY, 1982 


TIME PAYMENT P LAN 
ma NO INTEREST!! - NO CARRYING CHARGES!! 

: ee ee 

‘USE CONVENIENT! TIME PAYMENT ORDER BLANK ‘BELOW 

Electrolytic Leakage a ality when necomary, © Uses no combing. | i} 
| 

= 
= 
j 
' 
' 
' 
' 
' 
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=| 
| 


New Devices 
_TV REPLACEMENTS 


astormer Corporation 


Unusual Modern new low-reliage 
remote contre light 


Seletron Application switch systems employs 


HV CAPACITORS 


Sprague Products Co 
RADIO RECEPTOR COMPANY. Ive. 


Please mention TV BEAMS, ROTATOR 
RADIO-ELECTRONICS 


when writing advertisers end 


All specifications given on these pages are from manufacturers’ dote 


Another 
| SELENIUM RECTIFIERS 

RADIO-ELECTRONICS 


THE ONLY WAY 


to make tv se 


Here is the key to easy tv 
servicing ... based on 
practical what-to-do and 
how-to-do-it information. 
Naturally, every set manufac- 
turer wants his receiver re- 
paired correctly. Once he sells 
a receiver, he'll go to great 
lengths to keep it operating 
properly. That’s why he pre- 
pares such a wealth of servic- 
ing data. Data that deals with 
practical facts ...what-to-do 
and how-to-do-it. It is this data 
which Rider publishes in com- 
plete, unedited form — because 
it is this data that makes tv 
servicing easy! 

Here's an example: On Hallicrafter 
receiver models 805, 806, 810 and 
810C (chassis number M80OS ) the 
manufacturer issued 32,842” x 11% 
pages of servicing data. (We pub- 
lished all 32 pages in Rider TV 
Manual Vol. 8, and in Rider Tek- 
File Pack 6.) These models were 
manufactured in 7 production runs 
fo give you all the data you need, 
individual bottom views are given 
for runs 1, 2, 3 and for 4, 5, 6, 7 
To show the difference between the 
receivers, the manufacturer pre- 
pared, and we reprinted, four dif- 
ferent schematics. One of these is 
for run 1; another shows the re- 
ceiver as produced in runs 2 and 3 
Still another schematic shows the 
runs 4, 5,6 and 7 but this sche- 
matic applies to the receivers using 
EM (electromagnetic) focus coils 
The fourth schematic applies to 
production runs 4, 5 and 6 for re- 
ceivers using PM (permanent mag- 
netic) focus coils. 

The variations introduced by dif- 
ferent runs displayed a major effect 
on the tube operating voltages. In 
many instances they varied by as 
much as 100 per cent. Can you im- 
agine yourself determining whether 
the operating conditions were right 
or wrong on these Hallicrafter 
models without this vital complete 
data! 

This is only one example in thou- 
sands of how complete servicing 
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data makes your job easy. And it is 
this data which appears in Rider 
Servicing Data. From large, easy- 
to-follow schematics circuit 
explanations... stage by stage 
alignment curves page after 
page of troubleshooting test pat- 
terns waveforms clear, en- 
larged chassis views circuit 
changes to complete unpacking 
instructions; Rider Data is the only 
publishing source for complete, 
factory-issued, official servicing 
data in accurate, organized, un- 
edited form. NOW, WITH THESE 
PFWOIMPORTANTFEATURES 
Manufacturers’ Trouble 
Cures 

These 3” x §” standard index cards called 
Rider Handies contain vital manufacturer 
issued permanent trouble cures plus pro 
duction changes. Each Handy is identi 
fied with a manufacturer and a receiver 
model. With Rider Handics you save 
countless hours of diagnosis and repair 
time because Handies contain the data 
you must have to make permanent re- 
pairs on many manufacturers’ models 
(Rider Handies information appears in 
Rider TV Tek-File packs, and Rider TV 
Manuals beginning with Vol. 9.) 


Guaranteed Replacement 
Parts Listings 

Beginning with Rider T.V. Manual 10 and 
Rider 1.V. Tek-File Pack 57, replace- 
ment parts listings are included. All the 
replacement parts listed in Rider tv serv- 
icing data meet the physical and electrical 
performance ratings of the original 
equipment! 


Rider Servicing Data 
available in two forms: 


Rider T.V. Manuals. 
Vols. 1 to 9. Pictured Below 


rvic 


ing easy 


| 


Each contains full data for manufac 


turers’ receivers produced during a cer 
tain period. (The latest, TV. 9, just 
published, covers October 1951 through 
February 1952.) Fach manual has ove 
7.000 (8 x 11”) pages in permar 

binder, with an index covering the con 


tents of all manuals. Rider manuals ar 
perfect for shop use and permanent 
reference. Price — $24 cach 


Rider T.V. Tek-Files. 
Packs 1 to 60 

The contents of a typical T.V. Tek-File 
pack are shown below. In Rider Tek-File 


packs you buy complete Rider servicing 
data for only one, two, or a few man 


facturers according to your needs 
Notice that each pack consists of handy 
standard file folders for easy use. Only 


$2 each pack 

FREE Rider T.V. Tek-File indexes cov 
ering the contents of all published pack 
are at your jobber's. If he’s out, write us 
DON’T BE SWITCHED! 
Rider Tek-File is DEFINITELY NOT 


the same as any other publisher's servic 

If your jobber doesn't car them 

DON'T BE SWITCHED. Wi direct 
we'll sell you. (Please include your 


jobher's name) 
TRY A PACK. 
Prove to yourself that Rider Tek-Fil 


makes tv servicing easy. Buy one pack 
for the next receiver you service. If you 


don't agree it’s better than anything you 
ever used, return the pack to us within 
seven days...we'll send you a full 
refund! 


OUT SOON. 

Rider RADIO Tek-Files! Same style a 
I.V. Tek-Files. Now, get your complet: 
radio servicing data this easy economical 
package way. Ask your jobber 


John F. Rider Publisher, Inc. 480 
Canal St., New York 13, New York. 
West Coast Office: 4216-20 W. Jeffer 
son Blvd., Los Angeles, California. 
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BOX 


Look fH sin the charts below These Remember too — Centralab was the first n 
re fe facturer to offer tet perature Compensatit v cefal 
distr Co ire Centrala capacitors to th irket 
line of itur oO afi th For r.t. and res t circuits — where fr 
the ot | You | wi drift os crit | b Ter per C4 
if farcizi ( ] sating Capa the last word 
whe ipacitors of this type a equired bilizing — ind be r gua d 
Its 
TC2 s SHOW NO CAPACITANCE CHANGE OVER WIDE RANGE OF TEMPERATURE {-20 C to 65 Cc) 
cm COMPETITOR COMPETITOR B** COMPETITOR C** COMPETITOR D** 
600voCcw (tubular) 500 VOCW Dise SOOVOCW 1000 VDCT (tubular) (tubulor) 500 WVDC 
Voltage 500 VOCW 
cm Cop Toler- | Net Cap Toler | Net Cap Toler- Net Cap Toler- Net Cop Toler- Net 
Part No ramt once | Price ance | Price once Price mmt once Price | mmf once Price 
m2 5 05 25mmt 45 } | 
12 68 0 68 25 mmt 45 | 75 .45 
10 10 25 mmf 45 | 
| 
ta 4 15 15 25mmt 45 10 1 mmf 30 15 5 mmt 30 15 30 
22 22 25 mmt 45 t 
30 3.0 Immf | 30 || 3.0 30 
( 25 mr 1 mmf | 
33 33 25 mmf 45 43 mm 30 33 30 33 10 
47 5 mmf 30 47 30 
mr 
Tcl. 47 47 5 mmf 36 47 mm 30 50 Sania 20 50 30 
68 68 Smmt | .36 68 68mm) 30 || 68 
1CZ 10 10 Smmt | 36 || 30, 10 30 10 tmmt| .30 || 
10 10 30 
12 12 5 mmf 36 * 
15 5 Smmt 36 15 30 
18 18 5 mmf 36 ad 
1cZz 20 20 5 mmf 36 20 10% 30 20 10% 30 20 30 
22 22 2' 2% 30 22 30 t 
TC? 24 24 2 © 30 25 10° 30 25 30 25 10% 30 25 30 
27 27 2 > 30 
30 30 2'2% 30 . r 
tTcz 33 33 2 30 33 10% 30 33 30 33 10% 30 33 30 
3% 36 2' 2% 30 
39 39 2'.% t 
43 43 2'2% 30 t 
47 47 2' 2% 30 47 33 
cz 5) 5) 2'2% 30 | 50 10% § 33 50 10% | .33 || 50 33 
56 56 2':% 30 t 
Tcl. 62 62 2' 2% 30 bg t 
68 68 2' 2% 30 68 33 
75 75 30 75 10% 75 10% 33 75 33 
82 82 2' 2% 30 t t | 
91 91 2'2% .30 | 
102.100 100 2' 1% 30 100 10% 33 100 33. 100 10% 33-100 33 
T2110 5% 30 | t 
1€2.120 120 5% .30 
130 130 5% 30 
T2150 150 5% 30 150 10% 36 150 36 150 1Smmf 36 | 150 t 36 
TC2.160 160 5% 30 . t t 
1CZ 180 180 5% 30 | 175 t+ 10% | 36 t 175 175 mmt .36 | 175 t 36 
TC2.200 200 5% 30 ° t t 
22 220 5% 30 t t 
240 5% 30 t t 
270 | = 5% 30 t t 
TCZ.300 300 5% 30 . | t 


**Name on reavest. 


*Not cataloged item 


available on special order. 


{Not cataloged 


jTolerance not listed in literature 
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temperature compensating capacitors — Centralab gives 


you more values to choose from —closer tolerances you can 


rely on—at prices that are right! 


TCN's VARY CAPACITANCE ACCORDING TO TEMPERATURE 
ce COMPETITOR aA** COMPETITOR COmPETITOR COMPETITOR D 
(tubular) (disc) (tubvlar! 
=e cee Cop Toler- Net Cop Toler- Net Cap Toler Net Cop Toler- Net Cop Toler Net 
Cat. Ne ance Price once Price ance Price once Price men ance Pric 
TCN- 3 3 Smmt 36 
ICN. 5 5 | + .Smmt 36 5 weer) 5 
4 1 mmf 1 mmf 
TCN. 10 10 | + Smmt| 36 | 10| | 50 | 10 t || 10 |— 10 30 
1 mmf mmf 
TCN- 12 12 Smmt 36 * t t 
TCN- 15 15 Smmt 15 30 t 
TCN. 18 18 | .Smmf 36 t t 
4 TCN- 20 20 * t 
TCN- 22 22 | + 30 22 t 30 
TCN. 24 24 | +2%2% .30 25 30 t 
TCN- 27 27 | + 2%2% | .30 t t 
TCN- 30 30 | +2%2% | 30 
TCN. 33 33 | +2%2% .30 “ 33 30 
TCN- 36 36 | + 212% 30 : t | 
TCN- 39 39 | +2'2% 30 
TCN- 43 43 30 t t 
TCN. 47 47 | + 2%2% ~~ .30 47 + 10% 30 47 t 30 47 * 10% 30 47 { 30 
TCN- 5} 51 | + 30 
56 56 | + 212%  .30 t 
TCN- 62 62 2'2% 30 * t 
TCN. 68 68 | + 212% 30 68 t 30 t 
TCN- 75 2%2% .30 75 10% 30 75 10% 30 75 
TCN- 82 82 | + 30 i 
TCN. 9) 91 | + 242% .30 t 
TCN-100 100 | * 30 100 10% 30 100 t 30 100 10% 30 100 
TCN-110 110 + 5% 30 t t 
TCN-120 120 + 5% 30 t 
TCN-130 130 + 5% 30 t t 
TCN-150 150 + 5% 30 t 150 t 30 
TCN-160 160 * 5% 30 t t 
TCN-180 180 ~ 5% 30 t t Centralab Temperature Compensating 
TCN-200 200 + 5% 30 t 200 t 30 Capacitors are available in five body 
TCN-220 220 5% 30 t 220 30 
sizes, wilh most valn 
TCN-240 240 + 5% 30 t t p 
TCN.270 270 + 5% 30 r t dimensions. For more information 
TCN-300 300 5% 30 
TCN-330 330 5% 30 t 330 { 30 
TCN-360 360 5% 30 t t 
TCN-390 390 + 5% 30 t t 
TCN-430 430 5% 30 t 
TCN-470 470 > 5% 30 t t 
TCN-510 510 + 5% 30 t t ; A Division of Globe-Union Inc. 
TCN-560 560 + 5% 30 t t 922 East Keefe Avenue * Milwaukee 1, Wis 
TCN-620 620 + 5% 30 t t 
TCN-680 680 30 t t 
TCN-750 750 + §% 30 t t — 7 


Nome on request. 
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The Masts 
that 
Stayed up— 


= 


PERMA-TUBE 


. .. the Steel Television Mast that’s UP to STAY! 


it wasa big blow the hurricane of 
November 1950 that hit the New 
York area with devastating force 
‘Television masts were crumpled and 
flattened lke straws in the path of 
the wind . all but those made of 
PERMA-TUBE. PERMA-TUBE 
Masts Stayed U'p! and why did 
PERMA-TUBE Masts stay up’ For 
the very good reason that they're 
made of sturdy, corrosion-resistant 
steel. . . Jones & Laughlin ‘Tele- 


vision grade PERMA-TUBE Steel 
a product that is pre-treated with 
Vinsynite and coated with a metal- 
le-pigmented vinyl resin base inside 
and outside 
what's more, they're easily, 
quickly and economically installed. 
Their new Fitted Joints can be 
shpped together in a matter of sec- 
onds. And you can obtain PERMA- 
TUBE in standard lengths, diam- 
eters and wall-thicknesses. 


FOR COMPLETE INFORMATION— MAIL THIS COUPON TODAY! 


Without charge pleate send me — 
Name of neorest distributor 
[) Complete information on Perma Tube 


NAME 
COMPANY 


ADORESS 


ESFETA MEETS 

Thirty delegates and gues 
the annua! meeting of the Emy 
‘ration of Electronic Te 

iations in Binghamtor 


Representatives 
associations and 
group, the Sout! 


Pechnicians 
doin the 


Dave \ t 
(harles 
treasurer: 
Endicott, ERTA, 
The next meeting 
din Rochester Ju 


TISA WARS ON RACKETS 
The $3.00-per-eall “service technici 
and dishonest repairmen of the Chi 
aurea are the subject 
tion. refreshing 
“exposes” is that this 
being carried on by 
stallation Service As 
itself This 
micks and controversial prac 
the start 

“TISA obtained hundreds 
statements from bilked s¢ 
from past and present 


eliminates 


the companies involved, 
president Frank Moch in 
cently released. Sets with 
obvious defects were then 
panies mentioned most 
statements 

As a result of the investigation 
which TISA and the Chic 
Business Bureau co-operated, 
is said to have been co 
least 6 major and 12 minor 
“As a result of 
Mr Moct Says, z 
Alert TV, Halburn TV, 
TV have closed their door 
ment is partly metaphoric: 
newspaper Retailing De 
Alert TV and Halburn T\ 
ated through telephone 
services, and apparently 
corporate “doors.” 

TISA has organized a 
grievance committee to continue the 


permanent 


fight avainst the $3 operator, whose 


cago organ 


calls, according to the Ct 
zation, usually cost the customer be 
tween $15 and $20, rather than the 
advertised, and cost the Chicago 
vision owners estimated 
daily 

Publicity surrounding the 
tion has produced gains | 
ness and membership for the organiza 
tion. There were 25 articles in Chicago 
papers, eight telecasts and 25 radio pri 
grams, in all of which TISA was giver 
due credit 

As a result, many TV set owners | 
phoned TISA headquarters for the 
dress of the nearest member. Most 
it was the first time they had heard 
the association. No less than 60 service 
firms had applied for membership at the 
time of writing. 
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With the Technician 
Apr f seve 
visior Elmira, N. ¥ 
Officers elected for the 1952. te 
ge! ; were: O. (Cappy) Capitelli, ARTSNY 
(New York City), president; Herb St 
der, Binghamton, RSMA, vice-pre 
chester, RT 
: y In 
| 
—— 
Jones & Lavghtin Steel Corporation 
495 Jones & Loughlin Building 
Pittsburgh 30, Pennsytvenia 


NOTE the wide ranges of this compact 
pockel-size instrument. Note controls — 
flush with panel. Then study the inside 
view. Nowhere will vou find, in design 
and manufacturing quality, the equal 
of 666-R 


Model 666-R 


A BASIC TOOL 


POCKET-SIZE: VOLT-OHM-MIL-AMMETER 
WITH SELF-CONTAINED RESISTANCE RANGES TO 3 MEGOHMS 


1. Resistance Ranges from 0-3000 Ohms (.5 Ohm low reading) to 3 
Megohms, self-contained. Also A.C.-D.C. Volts to 5000, 10 ranges; and 3 


Direct Current ranges. 


2. Enclosed Selector Switeh. molded construction. Keeps dirt out, 
and retains contact alignment permanently, 


3. Unit Construction— Resistors, shunts, rectifier, batteries, are housed 
in a molded base integral with the switch. Direct connections without 
cabling. No chance for shorts. 


7 


4. Resistors are precision film or wire-wound types, NS 


each in its own compartment 


ONLY £26.50-—at vour Distributor 
Prices Subject to Change 


TRIPLETT ELECTRICAL INSTRUMENT CO. BLUFFTON, OHIO, US A. 


| 
|. 
¥ * 

a 

Triplett 
JULY. 1952 : 


across that 


PERSONALITY 


Mode! 636 
Slimoi 
High Fidelity 
Dynamic 
bist, 


Model 630 
High Fidelity 
High Output 


Authorized 
Dynomc Distributors 


List, 242.00 Everywhere 


REPRODUCE VOICE AND MUSIC... ACCURATELY! 


The microphone makes a difference in the sound you hear! As 
a radio ham, sound specialist, or home recording fan, you are 
certain to reproduce the individual quality and personality 
of speech or song or orchestral music... with a research- 
engineered E-V mike! Send today for illustrated bulletin. 


421 CARROLL STREET - BUCHANAN, MICHIGAN 
Export: 13 Eost 40th St, New York 16, N.Y. U.S.A. Cables: Arlab 
MICROPHONES HI-FI SPEANERS - TY BOOSTERS - PHONO CARTRIDGES 


| SPHEREX 


CARDYNE MERCURY MOBIL-MIKE CRYSTAL 
CAROIOID CRYSTAL TO-TALK CARBON OR ff | CENTURY CRYSTAL 
OYNAMIC OR DYNAMIC STAND | 


DYNAM! OR DYNAMIC 


With the Technician 
NETSDA'S MAY MEETING 
The regular meeting of the Nationa 
Electron Technicians and Service 
Dealers Associations (NETSDA) a 
held in New York Cit n May 4. It 
was the first meeting t take place n 
the organization's new headquarters at 
165 East Broadway, which was put 
at the disposal of the national or 
vanization by the ocal tech ar 
association 
After ome discussior on ecent 
events in the industry and their } a 
on the service technician, the me¢ 
Was given.over to problems of 
zation, which occupied the dele 
till adjournment 
The next meeting was set for J 
at Trenton, N. J 
WTTM CO-OPERATES 
David van Nest, secretary of the R 
Servicemens’ Association of Trentor 
N. J., reports that its meeting ire 


now being held in quarters pr ed 
by the local broadcast station, WTTM 


PENNSYLVANIA TECHNICIANS 
STUDY STATION OPERATION 


The Lackawanna and the Luzert 


radio techniclans were guest f the 
Lackawanna County Appliance, Ra 
and Television Dealers Association at 
a joint meeting April 15. The 

ant chief engineer of WQAN, Scrant 
(in whose auditorium the meetir va 


held) discussed the operation of a T\ 


station and the implications of the 
untree zing of the iitra-higt The tota 
attendance was over 200 


SALT LAKE FIGHTS TVI 


A permanent committee, with me 


bers representing radio, transportati 
and electric power interests, Nas bee 
formed to handle all complaint 
terference made by Salt Lake (1 
vision viewers. The committee wa 
organized through the efforts of W ‘ 
E. Clyne, inspector in the engincerir 


division of the FCC office in Denver 
and is headed by Hal Morgan, 
intendent of the Salt Lake City | 
communications department 


The committee tarted worl 
ten complaints televiewer 
hand, and announced that it 


study and put into effect remedies 
any TVI caused by transmitte: 


power devices in the Salt Lake City 


area 


$750,000,000 FOR SERVICE 


Television set owners are expects 
to pay 750 million d irs te 
thet receivers working luring 
according to a recent Issue 
Electronics 

The same magazine states most 
this money will be paid out on a pe 


call basis, because only about 5 
the TV receivers now in operation are 
covered by annual service contracts 


end 
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@ = 
. 
;  Cordioid | 
| = 
NO FINER CHOICE THAN — 
ElechoVorce | 
©) £@ © 


Communications 
’ \ 


for every radio and 
electronic application 


SANGAMO Capacitors have been the choice of 
discriminating users for a quarter of a century 
Radio servicemen, amateurs, electronic engi- 
neers, the Armed Services all testify to the 
design, construction, honesty of characteristics, 
and conservativeness of ratings of Sangamo 
capacitors 


Television 


SANGAMO 
ELECTRIC COMPANY 


MARION, ILLINOIS 


IN CANADA 
$¢52-3 SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO 
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New Patents 
RADIO POLL DEVICE 


Patent No. 2,587,213 
Herbert S. Polin, Rio de Janeiro, Braz 
{Assigned to Audience Computing System 
Inc. New York. N. Y.) 


Searching 


with C-D's line of ‘“UP"’ electrolytics 


... Simplifies your TV replacement problems 


ea © the e of 

The only twist-prong electrolytic line with 
complete replacement coverage! eceiver. However, it appea t 

” ta nd energizes V, whiet 

Saves you hours of “hunting time 
Follow the TV Guide, and you automati- 
cally meet and beat the manufacturer's require- f 
ments for every TV set. omputed. The switet 
local Classified Phone Directory) for C-D's Tele- S when requested 


vision Replacement Guide TVR 7A or write to 
Dept. RC-72, Cornell-Dubilier Electric Corp., SLOW-RELEASE RELAY CIRCUIT 
South Plainfield, N. J. Potent No. 2.583.328 

Thomas L. Dimond, Rutherford. N. J 


ONSISTENTEYV (Assigned to Bell Telephone Laboratories, Inc.) 
This cireuit gives any rela ele t 
acteris This eliminates the 


i equired. The relay a t have t 
CAPACITORS With S cloned, bate 
| R2 to energize relay RY. No cha i 
FLANTS IN PLAINGIELO . NEW BEDFORD WORCESTER CAMBRIDGE WASS . PROVIDENCE #  beca e both end effect ‘ 
. FYQUAY SPRINGS ~ MADIART coRF CLEVELAND T + } 
+) 
7 
you service; 
| 
two-way radio | a | 
J 
measurements. Will your equipment —present or pro S ia be 
posed —handle new accounts on widely spaced tre through R4, RY and RZ. X becomes blocked f 
quencies? It will —IF it is Lampkin. a short interval. Its cathode nair ts { 
Pictured. the Type 205 FM Modulation Meter meas- potential (since it takes time for C to charge) 


ures maximum deviation due to modulation of FM transmitters. Continuously tunable, e immediate . 
25 to 200 Mc.: indicates peaks on voice modulation up to 25 Kc. Meets FCC speci- 

fications. weighs 14 lbs.. priced at $240.00 

For center-trequency measurements use the Type 105-8 Micrometer Frequency Meter Continuous ~ Th 

coverage 0! to 1798 Mc accuracy 0 0025%,, weighs 13 Ibs Costs $220 00 

WRITE WIRE OR PHONE TODAY Soles Der tment creates a shunt path it and X) across 

the relay. It also iner p across R4 

LAMPKIN LABORATORIES INC In time, the resistance « a relatively 

low alue and jrop a R4 becomes large 

enough so that t This 


rupts its load circuit and ends the timing interval 


Release time is controlled by C and RI 


BRADENTON, FLORIDA 


| 
| 
\ 
This device reginte ne f radio or 
| 
FINAL STM | 
| 
| PWR TRANS 
| | fe 
: RADIO-ELECTRONICS 


JULY is HOT... eur THIS SALE Is HOTTER H 


$55,000.00 Stock of Radio & Television Tubes and Parts — All Standard Makes — Al! Brand New. 
WE OVERBOUGHT — WE'RE STUCK e e e THE PRICES SPEAK FOR THEMSELVES 


RADIO & TV TUBES 100 ASSORTED TUBULAR 100 ASSORTED ', WATT 
STANDARD WELL KNOWN BRANDS All Are Standard Brands Just what you use in Radio & TV 
Some in thousands, others limited, rush All Are Desirable Sizes Repairs. 
your orders in — first come, first served. $15.00 Valve $12.00 Valve 
3525, 35W4, 5Y3, 6ALS, $469 > 
37, 39, 80, 6X5, 125J7. Only Only 
COCK. 6K7. 6897, ASSORTED RADIO 
At 59 1LDS, 3¥4, 6AT6, 15 ELECTROLYTIC 4 100 
6SA7, 6SK7, 11723, 43, 12SF7. CONDENSERS RESISTORS 
At 69 Och. 1H5, 195, 174, 1T5, ASSORTED TV Assorted . 
6C4, 6C5, Gaus, 125K7, | eLectRoLYTIC 5 ss PILOT LIGHTS 4 
12SA7, 50L6, 6K6, 6BA6, 6AGS5, 6SN7. CONDENSERS 244, 46,478 51 
At 72¢ each, 1LE3, 184, 1X2, 304, ASSORTED MICA 99 Assorted 
395, 384, 6CB6, 12AT7, 12AU7, 12BE6, 100 CONDENSERS 4 100 SOCKETS K 
1978, 35Y4, 25A6. Octal, Locta!l & Miniature 
At 98: each, 1A7, 183, 1184, SV¥4, 10 ASSORTED CERAMIC 4 100 Assorted 
6AC7, 6AKS, 656, 6SH7, 6SL7, 678, CONDENSERS KNOBS Z 
3 6AH6, 6SC7, 35A5, SOAS, 11726. CONDENSER Screw & Push-es 
made by top mfr.—tlists for $1.35. 10 ASSORTED 
4 RCA 12” PM SPEAKER 12000 in stock VOLUME CONTROLS ©” / 
only 160 in stock 12 266 each in lots of 100 
limit 8 to a customer 3 eush 29¢ each in smelier lots best sizes, less switch 
ASSORTED 
50L6 OUTPUT TRANSFORMERS | ASSORTED 1000 cartons 3 
2000 in stock ? VOLUME noha ype h small peanut, large peanut, GT 
first come, first served “ each best sizes, with swite Small G, Large G, Extra large 
- - SELENIUM RECTIFIERS 
5” PM SPEAKER (Alnico | CRT PLASTIC SLEEVES and RINGS 
3000 in stock 16° RING eoch 10 for 
ge ee each 4 PRONG AUTO VIBRATOR 19° SLEEVE each 10 for 
$5.00 SAPPHIRE PHONE NEEDLE | Non Synchronous type 4g ONE POUND OF n 
only a few hundred left 46 that fits most auto sets ROSIN CORE SOLDER 56 
“*" | RCA DEFLECTION YOKE 60 
List price $59.95 Yourchoice | DEFLECTION YOKE BRACKET oredyne ] 3 
FORD 1949 to 1952 3 i% 100 or over each Beautiful Plastic Cabinet . 
DODGE 1949 to 1952 ‘ each in smaller lots complete 
CHEVROLET 1951 to 1952 seneieia 
TV POWER TRANSFORMER LATEST FLYBACK TRANSFORMER] LATEST DEFLECTION YOKE 
= power $ for conversions $49.98 24” CRT 3 
limit 3 to a customer using single 183 3 
TV SAFETY GLASS 1335” x 16'4” | TV OPEN MASKS BLUE 
1.16 tote of 54-87 | of 10 or cach in of 10 ony 
each in smelier lots 209 each in smaller lots. 
onl al only 
10” TV COLOR WHEEL <p 2 | TY COLOR MOTOR sp 6g | TV COLOR ADAPTER 
made to sell for $27.50 5 made to sell for $29.85 5 made to sell for $26.50 H 


#630 CHASSIS “149°, KIT CABINET 20° CRT 39 ‘, BROCHURE ON REQUEST 


You ain't heard nothing yet—take off an extra 5°/, on orders of $50.00 or over. This sale closes JULY 3ist 1952 


BROOKS RADIO & TV CORP., 84 Vesey St., Dept.a,New York 7,N.Y. 
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DONT GAMBLE 


WITH 


LIGHTNING 


Be Sure with Vee-D-X 
Lightning Arresters 


A model and mount 
for every type of 
installation 


RW.200 TWO.WIRE 
$1.25 


Most popular two wire 
arrester J 
saw tooth 
struction 
tive 


Laclusive 
pont con 
assures pow 
contact without 
Highest 
thermo setting 


wire stripping 
quality 
plastx 


RW.204 FOUR-WIRE 
$1.50 


RW-710 TWO-WIRE 
SCREW.TYPE 
$1.25 Lise 


A new single screw 
model for fast rasy 
installation Appear 
ance and features sim 
ilar to RW-200) For 
four wire rotator line 
order Model RW 214 
($1 50 LIST 


RW.200-5 TWO-WIRE 
STRAP MOUNT 
$1.25 Lis 


Has spe 
neered 


tally 
strap for 


ene 


ship mounting 
masts 
Similar om constru 


RW 200 For 


RW.300 ORIGINAL 
Neavy Dety TV 
LIGHTMING ARRESTER 
$2.00 Lise 


First and finest ar 

rester to be intro 

duced to the televis 

trade A 

standard 

caperts 

coast to coast 

The aw gap plus re 

sistors provides dou 

ble protection Case 

of mousture cesistant 
mica fill bakelite 


time 


RW.310 NEW OPEN 
WIRE ARRESTER 
$2.00 


Similar in 
tion to RW.400 but 
dengned to acce 

modate 
transmission 


open 


and « 
ate wire spacing 


Mokers of the worlds 
most powerful TV 
@ntenne systems 


THE LoPOINTE-PLASCOMOLD CORPORATION 


Windsor locks, Connecticut 


New Patents 


SEMICONDUCTIVE SWITCH 


2.589.704 
Chatham, N. J. 
Sears, West Orange, N. J. 
{Assigned to Bel! Telephone Laboratories, Inc 


Patent No 
Wm. Kirkpatrick 
Raymond w 


-~ 


FREQUENCY DIVIDER 


Patent No. 2.585.722 
Jack A. Baird, Rockaway, N. J 


(Assigned to Bell Telephone Laboratories, Inc.} 


e ge rat ts diagram). Ri 
‘ are ad tes! 


than 


shehtiy less 
ne-half the pu f iene R ( 
adjusted for V wae 


2 are 


one-fourth 


and 


METER PROTECTION 
Patent No. 2,584 800 


George L. Grisdale, Great Baddow 
Chelmsford, Eng 


(Assigned to Radio Corp. of America) 


oltmeter cire r ta mete against 
without effe m the ser 
earity of measurement. The 
filtered, and fed 
MA is 
network. Two 
formed by the 


the ad 


connected 


internal resist 
stable resistor K 
and the fourth arm is R 


the wrid, RK is adjusted t 


NM. 24 


Bleeder current flows t 


he drop 


across R 


me defect 
excessive current 
of the 


first 


direction 
In the 
part f the 


dotted arrow 

case, the ove ‘ 

irrent t ough 
In the second inblocked 
and again the shunt 


meter « 
this rectifier 


meter is protected by the 


RADIO-ELECTRONICS 


4 
ee shows the positive pulkes from They occur 
a at times th, ty, t V1 is triggered at to. t 
gre ty When this occurs, the tertiary winding T 
can be used as amplifiers and electron switche 
which are mpact erate untly, and d y 
not have moving pa [ 
Draw be how the con 
structios f f th witehe A thin file 
of germs m f microns thick a 
= evaporate nte an sting block Meta 
contacts A a are he sen nductor 
U The «witet cries with a load I | 
er flow le an electron bombardment 
the switeh horte rrent flows provides negative pulse whict ceds ‘ 
th wh the hoet relay) th P 
\ pra ‘ bir srranwement is shows Th tage at I th 
| oltage a on The «mtd 
be witene are ed within pulses are negative because V ' t wered at 
be. An output these instant At other time the positive 
s4 h be he ele beam is con T alt ate t 
it} 41} how these pulses are perim pose er the grid % 
bias It is assumed that V triggered at ty. It 
transmission tne and 
tion to RW 200 
| 
| r 
4 
. 
‘ a 
\ 
. | 
i 1 a _} hown. Note that the fourth pulse (at t suf 
a - nied ficient to trigger V2 again. The odd es at V2 
{ i 6 are newative o only even pulse an trigver 
me the ib 
the desire witch In the tration the bean 
ve from electron gun Gl ns distributor 
ed, alling nae ris conmdi- 
thew at t at ‘ paseet through 
through line There is no coupling between any 
~ 
A } | wa R2 
i 
: 
THEE blocks rectifier X3. The 
pied — Multivibrat are ofter ed to reduce an drop across R2 blocks X2. Normally, therefore 
ae i input Crequer by a whole mber ratio like MA is unshunted and sensitivit not lost 
ee . e ‘ 6. Th ew ¢ stable than a An overload current may flow th xh the meter 
ak " brat because it ca te frequency only in either direction. For example, a large newative 
a New aned chips by ar texral rat ke dor 6. For example gnal at the grid will increase the tube resist 
Eee pros postive con the t ma he a ed le by 4. Di ance. Then there w be an exces e electron flow 
ie ee t ' led The next possible through the meter in the direction of the full 
i. fivis atios are and 6 These are so far re arrow. On the other hand, too high a value of R 
* noved f the desired ratio 4 that even extreme the bridge circuit may force 
interference cannot upset the d fer cireuit t the 


New Patents 


WIDE RANGE A.F. OSCILLATOR 
Patent No. 2,583,649 
William R. Hewlett, Palo Alto, Calif 
{Assigned to Hewlett-Packard Co.) 


al 
180 
- THOUSANDS ARE RAPIDLY LEARNING 
ABOUT ITS OUTSTANDING FEATURES 
SUCH AS: 
SHARP, CLEAN "SNOW-FREE” PICTURES 
— And 
| Correct impedence tor  ghost-tree” receprt N 
e Lower in cost than other leadhines purported t nplish sa 
Correct spacing tor minimum radiation Le ha operating | 
wave length 
e Fully insulated—approved by safety expert i 
e Pure, unadulterated polyethylene insulat ped y treated by 
he chemists for extreme weather 
High-effiaency conductors: Flexible, stranded—to insure long lit 
e Easily installed—with standard insulat 
e Packaged in convenient lengths: 100 0 00 on : 
a e AT YOUR DEALERS, or Write For Free Samples and Literature 
*Patent Pending *Trade Mark t and 


Pate 
EXCLUSIVE LICENSEE AND SOLE MANUFACTURER 


iS) 1014 FAIR OAKS AVENUE 
O) INC. SOUTH PASADENA, CALIFORNIA 
hanve a — 


a OTHER OUTSTANDING GOODLINE PRODUCTS: 
VARIABLE TELETRAPS - 2: Highly effective for eliminating interf 
——a ence from FM STATIONS, and DIATHERMY and AMATEUR SIGNAL 
— its tuning range 
p-005 HI-PASS FILTER: Eliminates or greatly reduces interference picked uy 
as by I. F. AMPLIFIER or TV RECEIVER — interference a g fron ‘ 
local low-frequency fields: X-Ray, Diathermy Equipment, Neon Light 
Fig. 4 | Etc., Ete. 
The two previo ireui a | 
Fig. 4. Frequency range \ both | 
lireetior With th va 
4 40 cycles in ingle range and with 
nly 10:1 variation of R Y T B WwW 
| Wan A riter! 
CORE-LOSS TUNING o Tou wa o Be e 
That idea you may have for writing a technical book is 
absolutely no good unless you do something about it. 
If you're dying to reveal all you know about TV; if you 
Pac's Sat oe 2 = feel the world is wasted without your words on servicing, 
magt f ‘ bed | or if you nurture a secret ambition to out-theorize all the 
books on TV theory, then start your writing career by 
adjacent channel frequencies, ti roving writing to us. Just send us a letter outlining your ideas. 
a Our reply will contain a copy of our author's quide and 
manner. in & typical AM receiver, the center i.f details of royalty payments. 
may be 455 k The primary er esonate 
at 445 ke and the secondary core at 465 ke. The Book Dept. 25 West Broadway, 
‘The corve chews response whee RADCRAFT PUBLICATIONS, INC. New York 7, Y. 
the new cores are used 
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| 
BETTER 
cecillator in which R alone is varie ! ' > 
ve \ ay \2 
rained" 
Fig. 3 = 
Another modification appears in I 4 
K the maximur alue of Ro may be 2 
A the equation for this figure we find 3 
the hf end. The low end of the . : 
tended by the factor 


ag 


*REGISTERED 
TRADE MARK 


‘BAT WING’ 


finest 


SAY 
SEN 


TOP-OF-SET 

=s2, SUPER PERFORMANCE: ever 

He {a doubt finest toy d d 

=; type a no tu or pruning. No fuss, ess: 

= ther r tin ming adjustment SUPERIOR 

« STYLING! Featu moder fesign that enhance ny 

=a —— ane finely finished, tr; f base WRITE FOR NEW LIT = 

S== = ERATURE t nplete information on. the le = 

Telrex tine for TV, UHF and FM "353 

== 

CLOVER-V BEAM desan A 

“~~ 

j 

==: 

- SSS 

NEW! Telrex FISHBONE wore 


() 
ORD 


| 


vered by Potent No 23.346 


i PATENTS PENDING 


AMERICA S 
OUTSTANDING 
TELEVISION 


CONICAL-V-BEAMS ASBURY PARK 9, N. J. 


NEW! MOSLEY TV COUPLER... 


..» OPERATES 2 TV SETS FROM 1 ANTENNA! 


IDEAL FOR: 
Two Family Homes Apartments 
© Other Multi-Set Installations 

Heres a real convenience for folks who have 
an extra TV set in their play-room, den, or else 
where. Its the new MOSLEY Dual-Match TV 
Coupler that permits two TV sets to operate 
from just one antenna—without one set inter 
fering with the other. The Dual-Match is efficient 


The Motch dilable at most 
pa and w in price easily installed 
without solder to standard 300 ohm transmission 


ne 


MOSLEY ELECTRONICS 


2125 Lackland Road Overland, Missouri 


The freq y of maximum le ed 
t Simensior ar (4 k 
a ximat and 
bach 
freq ke a qua 


TRANSIENT CONTROL 
Patent No. 2.585.069 
Hans K. Ziegler, West Long Beach, N. J 
(Assigned to United States of America as 
represented by the Secretary of the Army) 


Th nvention absorbs transier hich a 


The a ‘ which 
feeds a load 
the ctar a pr 
er by I 

‘ This cs he ar 

nt peak erates 

When SW 1 4 
\ ne that The 
tt ks A and B C a D 

ne th ( T 
ne b h of th 

‘ nt ha arid ever pa 

and th t ff 
‘ ated f f 
the 

Wh SW pe ! 
at h f 


bui apacitor ¢ 


WIDE RANGE A.F. OSCILLATOR 
Patent No. 2,583,943 

William R. Hewlett, Palo Alto, Calif 

(Assigned to Hewlett-Packard Co.) 


Th nvention is milar to the one described 


Patent 84.649. Th one applicat 


end—— 
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New Patents 
UAT 

ate 
Ail 
a . Normally eact e would unde ete 
~ mag net ed ing each half f f. Thu 
by the © would resonate at tw 
a & 4 = prevent this, a permanent magnet biases each ; 
alo 
AC SOURCE 
id 

pk 
: 

Wien-bridge oncillators where C (instead of R) 

is the ontrol element 
(2B 

aren s network. With the values shown, the frequency 
range is 106 9.540 eveles 


For the clearest picture 
campaign progress... 


Rauland PICTURE TUBES 


Man, what a year for TV—and TV 
service profits! The richest menu of 
regular attractions ever offered to 
viewers... PLUS the party con- 
ventions, the campaign, the elec- 
tions and inauguration! When 
viewers need replacement picture 
tubes, they'll want them fast — 
and good. 


So remember that Rauland alone 


offers these replacement profit ad- 
vantages: 

e The most complete line of replace- 
ment picture tubes ...a far better 
supplement for your regular tube 
line than a second line of receiver 
tubes. 

e The faster, surer installation ad- 
justment made possible by the pat- 
ented Indicator Ton Trap. 


e The dependable, uniform extra 
quality that so many smart service 
men depend on for assured cus- 
tomer satisfaction. 
. . 

Remember, Rauland research has de- 
veloped more “firsts’’ in picture tube 
progress since the war than any other 
maker. And this leadership pays off . . . 
in your customers’ satisfaction. 


THE RAULAND CORPORATION 
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4245 N. KNOX AVENUE @ CHICAGO 41, ILLINOIS 
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Try This One 
PRECISION RESISTORS 


When winding precision resistors by 
hand, the usual procedure is to solder 
the resistance wire to the terminals and 


RCP leads the field 
again—with the finest. 


MIDGETSCOPE 


MODEL 533M 


then check the resistance on a bridge 
We have noticed that thermoelectric 
effects cause erroneous readings as ong 
as the soldered joints are slightly warm 
Instead of waiting for the joints to 
reach room temperature, we use the 
following procedure when winding re 
sistors 


i! 1 fi 

! ! \ 

THE MIGHTY MIDGET 
Here is a truly minia- yt 
turized professional 


oscilloscope with 
which greater con- 
venience of operation 
has been accom- 
plished. It is a new 
concept in electronic 
oscilloscopes. 

This 3" scope packs a 
high sensitivity, wide 
band response instru- 
ment within its tiny 
light weight frame. 


LENGTHEN SOLDER JOINT TO LOWER RESISTANCE 


The resistance wire is cut slightly 


longer than necessary, then it is cut ir 
the middle. The ends of the halves are 
permanently fastened to the terminals 
and the inside ends of the wires are 
then soldered together. The resistanc: 
is reduced to precisely the desired value 
by lengthening the soldered joint as 
shown in the illustration. With this 
type of construction, the thermoelectric 


effects are equal and opposite so they 
cancel, 

If the resistance wire is difficult to 
solder, try wrapping the joint tightly 
with No. 30 tinned copper wire before 
soldering.—-Martin J. Brick 


SAFETY AND ELECTRIC TOOLS 


Portable electric saws, drills, sand 


Check this performance: 
SENSITIVITY 


Vert 
tefle 
Hons 


FREQUENCY RESPONSE rt 


Transient Response 


PUSH-PULL DEFLECTION 


ycles to 150 kilocycies Excetient 


yndistorted Response—Eliminates Porallos 


Full Vertical and Horizontal Expansion of Trace 1 

INPUT IMPEDANCE ers, hedge clippers, and other devices 
Vertical—-.5 megohms shunted by 50 MMF which we use every day are potential 
Hor ronta megohm shunted by 70 MMF 


killers when we do not take steps to 


TUBE COMPLEMENT 12AU7, 12AK7, 636, 11726, CRT 


MODEL 533M— 50 


protect ourselves against electrical 
shock. Most of these appliances have 


. ‘ an extra wire protruding from the rear 
© 11%" © 7%" a She” We ready te operate NET of the line plug. This is a ground wire 
t complete. which is attached to the metal frame 


of the motor or housing of the equip 
ment. It is a good idea to check this 
connection with a low-range ohmmeter 
RADIO ciTy PRODUCTS (0 InC The wire is included as a safety meas 
°9 % ure to protect the operator if one of the 

152 WEST 25¢h ST.—e—NEW YORK power leads should short to the frame 
Never operate such equipment with 
out first grounding the third lead 
Solder it to a length of heavy flexible 
Available ie... Ow" WANTED lead which terminates in a large bat- 
tery clip for connecting to a convenient 


The Revolutionary NEW 


Write for our latest catalog on the RCP line to Dept. RE-7 


¥ eceiver ; . water pipe or electrical conduit, or a 
SONAR a R RADCOM pays highest prices short length of metal rod pointed at 
P for surplus equi t rt d one end so it can be pushed into the 
r Pp quipment, parts an a I 
SONAR MB-26 Trensmitte tubes. We need TCS-7 and up; earth. If the appliance d not have a 
or today needs ' 


Specially designed f . rround wire, install one. The third wire 
EFENSE SCR 274.N: SCR 399 equip. | wire 
CIVIL DEF communication. | ment: BC 312, 342 ond 348 Ro- can be connected to the metal body o 


me 4 
see polis the device and taped to the outside of 


snd other med 


smpact tube supe 

Not jwst monitor But Sommparap'y eficient | ceivers; SCR 522 equipment; the power cord 

hete we operation ‘ 

tans tter tor dependable 2#o SCR 211 frequency meters and For safety in the household, connect 
IMMEDIATE DELIVERY RA-34 rectifiers. a good ground lead to the motor on the 


Bigelow 3-5434 — Bigelow 3-6610 wife's washing machine, ironer, ele 

tric mixer, and any other appliance 
lays Right With Eavl White | which she uses while standing on a 
concrete floor or when working near 


8 vingston St. | the kitchen sink or wash basi 
RADCOM 


RADIO-ELECTRONICS 


: | 
\ 
| 
.-@ 
for 1” rm 
millivolts (.020 volts for 
' 6 volts 
y ° 
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‘Try This One 


IMPROVED ALARM SYSTEM 


Here is an improvement in the cir- 
cuit of the capacitance relay described 
by Ernest J. Schulz in Rapio-ELec- 
rRONICS for July, 1950 


By using a commercial 456-ke b.f 
transformer (Meissner 17-675 or 
equivalent) for the oscillator 

hunting it with a .002-uf capacitor as 
shown below, the oscillator frequency 


*884 

on 
Ry 


SSNER 456KC BFO-SEL MOTE 6J5-GT MAY ALSO BE USED 


is brought low enough to avoid 


r.f. interference in modern broadcast 
receivers. The unit shown in the photos 
uses the chassis and relay from a sur 
plus BC-357-B marker-beacon receiver 


The antenna may be a Wire around 
the object to be protected. A screen door 
or window screen makes a very sensi 
tive antenna or “feeler.” 


Francis Nielse 


SIMPLE TEST FOR METERS 


When it is necessary to test an am 
meter or voltmeter for burnout, and no 
battery or other voltage source is avail 
able, proceed as follows: In the case of 
an ammeter, disconnect any shunts con 
nected across the meter coil, whether 
inside or outside the case. Then, shake 
the meter sharply and note the pointer 
deflection. Place a short circuit across 
the meter terminals. With a voltmeter, 
be sure to get the short directly across 
the coil, leaving out any internal or ex 
ternal multipliers. After this is done, 
shake the meter as before and again 
note the pointer movement. If the meter 
coil is good, the deflection will be much 
less than before. This reduction is 
caused by electromagnetic damping by 
currents induced in the coil when the 
pointer swings. These currents flow 
through the coil and across the short 
circuited terminals. However, if the coil 
is burned out or otherwise open-circuit 


ed, these currents cannot flow, and thus 
there is no reduction in deflection 
Charles Erwin Cohn 

—end— 
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DON’T throw it away... 


Weak Picture Tubes CAN 
be Saved! 


Use a 


Picture Tube 


Reju venator 


Simple Plug-in Unit 
Permanent Hook-up 

No Exposed Wires 
Usable on All Size Tubes 
Automatically Operated 


Only $3.85 Dealer Net 
Available at Local Jobbers i 


LABORATORIES, INC. 


WHITEHALL BUILDING 
FAR ROCKAWAY, NEW YORK 


—~d 


for emergency communications 


USED BY HUNDREDS OF MUNICIPALITIES FROM BOSTON, MASS., TO ALHAMBRA, CAL 


DLICALARM «MONI 


Models For All Systems 
VOLT MOBILE 


Says 8. L. Grant, City Manager, Winchester, Virginia .. 
Tuneable 30 50 MC 
I think you have a receiver that is well m-101 


built, and I see no reason why it should not a) Tuneoble 152.163 mC 
be in demand by all public works depart- | 
ments that have a transmitter available.” 


: 115 VOLT AC. 
Users of FM 2-Way Radio Communications pa.) 


je 30.50 MC 
equipment throughout the entire nation, find 


Polic-Alarm and Monitoradio a welcome in- Vonesble 152-163 mc 
AIRCRAFT 
novation to low-cost mobile communications 


radio. Tuneable 108.132 mC 
11S Volt AC OC 


For Complete Information: See Your Jobber—Or Write Us Today 


RADIO APPARATUS CORPORATION 
55 N. NEW JERSEY ST., INDIANAPOLIS 4, IND., PHONE: ATLANTIC 1624 


j 4 
| 
\ 
Model a 
¥ — | 


A ‘16 Value 


110V. AC THYRATRON REMOTE CONTROL 


For Less Than Cost of the Relay Alone! 
Yours For ‘3.88 


Manufactured by Notionally Famous firm. Sorry, we can not meation same 


¢ Contains 
$4.00 
me Aw th 2.50 


rs, Soctets 


hassis Worth 10.00 


Total Value Parts Alone $16.50 


We COD. Postuaid 
in USA only 


FREE! 38:23 


Sime a5 unit 


Here. absolutely the greatest electronic 
in years! We were able to pick up these 
amating units af @ fraction of the manu 
facturer's cost and were passing on Phis 
tr mendous savings te radiomen who ap 
@ genuine bargain. Adapt them for 
1,00! uses, or use ‘em for parts. Total val 
we of its parts alore is $16 50—yert for only 
$1 88 (‘less tubes! you get completely 
wired and tested 110 wolf 60 cycle AC 
Thyroatron Circuit Remote Controi 


=< 


These fine Thyratron precision thermostatic 
controls can be modifi by vou easily and 
quickly for electronic remote control of, 


Transmitters; Turn Radio or TV on and off 
Remote contro! of Appliances, Machinery, 
Power Tools; Remote Control for Model 
Ralliroads, Planes, Boats, Trucks; Burglar, 
Fire. Temperature and Rain Alarms; Poultry 
Brooder Controls; Remote Thermostatic Con 
trois etc. Your own ingenuity can devise 
many more interesting and practical uses 
which this remarkable unit can control for 
you 


No COD Postpaid in US A. Only (10 Days 
Net to Rated Firms! Send Check or Money 
Order Only 


94-R CHAMBERS ST. 
NEW YORK 7, N.Y. 


co. 


it’s the new 


twin-driven 


send for 
complete 
technical 
information 


w 


TECHNICAL APPLIANCE CORPORATION 
SHERBURNE, N.Y. 


Toronto 4, Ont. 


Radie-Electronic Circuits 


ONE-TUBE INTERCOM 


This simple two-station intercon 
ideal for use between the kitchen and 
garage or a other points in the aver 
age home. It is easy to build. The art 
can be purchased for about ten or 


A 117N7-GT is used as a half-wave 
rectifier and audio amplifier the 
master unit. See Fig. 1. The remot 
station consists of a sma peaker and 


a 2-position switch connected to the 


master through 3-conductor cabl 


N7N7-GT 


Fig. 1—Circuit of the I-tube intercom 

Sl is s.p.s.t toggle or rotary 
switch. S2 and S3 are spring-return 
nonshorting rotary switche They are 
shown in the normal positions in the 
diagram. The input transformer 


matches the 4d-ohm speakers to a grid 
and the output transformer matches 
the 3,000-ohm plate of the output tube 


to the voice coils, 


N7L7/M7-GT 3 


B+ 
| 
~. a 
a” 
- - 
| | 
| 
} 
| 
va | 


HALF TRANS 


Fig. 2—Safe, more satisfactory hookup 

To minimize shock hazard, all re 
turns should be made to a eB 
minus point which is insulated from 
the chassis. The power cord must be 
fitted with a plug polarized so the 
B-minus bus is always connected to the 
grounded side of the power ne 
Fray W. Nmith 

(In cases where the unit wi not be 
operated on dc lines, we recommend 


substituting a 117L7 M7-GT with its 
heater and rectifier circuit connected 
as shown in Fig. 2. The transformer 
isolates the B-minus circuit from the 
power line, thus eliminating the possi 
bility of a shock from this source. The 
may be a Merit 


power transformer 


P3045, Thordarson T-22R12, or equiv 
alent. Do not attempt to operate the 
heater from the secondary side of t 
transformer because most ine 

of this type cannot stz the 
added drain of the %)-ma heater 


RADIO-ELECTRONICS 
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> LEON | 

Leo 

POLARIZED PLUG (REMOTE STATION 

DO NOT GROUND THIS CIRCUIT 

= 

: 

4 ~ £) (( 

V> 

YS 

in Canada: Stromberg-Carlson Co., Ltd. 
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Radie-Elcctrenic Circuits 


SPECIAL!! 


6 TUBE AC-DC KIT: 


At Last! A low-priced kit designed for 
high sensitivity, excellent selectivity and 
good tone quality. Uses 2514, 2526, 6SQ7. ¢ 
6SA7. 6SK7, 6SK7 in an easily constructed ¢ 
rcuit. The 6 Tube Kit is shipped with all 
parts, including punched chassis. resistors 
condensers, coil, sockets, PM Speaker 

nardwore, etc. 
And at a closeout price of only 56% 
( 


less tubes and cabinet 


5 TUBE AC-DC SUPERHET KIT > 
Five tube superheterugyne kit, A.C.-D.C 
contains all components required to con 
struct this latest design, highly sensitive 
superheterodyne broadcast receiver com 
plete with black bakelite cabinet (ex 
cludes wire and solder) Price $7.95 
Extra for a kit of 5 tubes (12AT6 12BA6. ¢ 
12BE6, 35WA, 50CS5). Price $3.25 ( 


Electronic Code Practice Oscillator 
Blinker Kit 


AC OC or Battery Operated! ; 
One of the most practical Code Practice Osciliato 
Dever designed, yet one of the simplest t 4 and 
te 
an De vied th ny cumbe: of headphones 
Ad stable Pitch Contre Any type eadphone 
‘ be used 
warmup me eody to opercte 
ond sote operate 
Jpoerotes c ywhere with AC or oc “e or 
trom o . Bottery 
( Learn Blinker Code with flashing tight ) 
mker con be used as signaling dev ce 
International Morse Code included 
MODEL NFRO—RADIO NOISE FILTER § 
if it doesn't work, send it back! 
4 We absolutely guarantee that ov Mode NFRD ¢ 
q- eliminate ali line noises when prope ° 
(nected to radios, television sets, short wave sets 
tors, elect shave retrigerat ators, § 
r burners and a othe sources of 
nterterence. This unit w corry up to 12 amperes 
or 1/4 KW of power and may be used right at the 
ource of interterence or at the radio 
size onty Very low 
) $1. 95 
( 
A SCIENTIFICALLY DESIGNED 
( PHONO SCRATCH FILTER 
fed at approximately 45 es effect ve 
ne e * te 
e 
stor and an o ope 
ve 22 Gb with wary tow teas 
EASY TO 


"$1.98 
THREE TUBE PHONO AMPLIFIER 


A 
“volume ant sin tect §2.958 


(Not including Tubes 
f With Complete Set of Tubes $3.95 


PHONO OSCILLATOR 


W reless phono osciilotor transmits ecording 


k-ups or voice from carbon mike th var 


410 without wires. Can also be used 
mm by using PM. specker os mike 
@ (excivding tubes) $2. 95 


With Complete Set of Tubes $3.95 


Grab Bag Special, 10 pounds of Misc. Electronic 
Materia! — Transformers Condensers, resister 
wire. etc. Price $1.95 ea 


Sotistoction quoranteed on oll merchandise 
] All prices subject to change without notice 


Write for FREE Catalog 


RADIO DEALERS SUPPLY CO. 


154 Greenwich St New York 6 N. Y. 
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All components and connections not 
shown in Fig. 2 are the same as in 


1, except that the output trans 
forme: should have a 4,000-ohm 


Editor) 


MONITOR-OSCILLATOR 


All amateurs should monitor the 


hone quality and the keying of thei 


transmitters. A novel phoene-c.w. moni 
tor and code-practice oscillator s de 
scribed in G-E Ham News. Its circuit 
is reprinted here through courtesy of 
the copyright owners, General Electric 


The unit uses a IN48 germanium 
diode as the detector and a 6BN6 gated- 
beam tube with grids 1 and 2 operating 


as a transitron a.f. oscillator for moni 
toring code signals and code practice 
The whole tube operates as an audio 
amplifier 

When no r.f. signal is present, the 
current drawn by grid 2 develops a 


drop across the 500-ohm cathode re 
sistor producing enough bias on grid 
to cut off the plate current. The arm 
of the 500-ohm cathode resistor sets the 
bias on grid 1 so the circuit oscillates 
Although this section of the tube (grids 
1 and 2) is oscillating, the sigral can 
not appear in the plate circuit because 
plate current is cut off by the bias on 
grid 

When the transmitter is keyed, the 
detector rectifies a part of the r-f. sig- 
nal and develops a positive bias for 
grid 3%. The oscillator signal then ap- 
pears in the plate circuit and at the 
OUTPUT jack. The unit can be used as 
a code-practice oscillator by inserting 
a key in the KEY jack and a pair of 
phones in the OUTPUT jack. Closing the 
key connects grid 3 to the cathode, thus 
removing the bias and permitting the 
plate to pass current. 

For phone monitoring, the cathode 
switch is closed to disable the oscillator 
circuit. The 6BN6 now operates as a 
straight a.f. amplifier for signals de- 
tected by the 1N4&. 

The oscillator uses the primary of a 
universal i-pull audio output trans- 
former ne resistor and capacitor 
paralleled across one-half the winding 
may have to be selected experimentally 
if the transformer you use is of a type 
ther than a Stancor A-3825. Plug in 
a key and headphones. Increasing the 
value of the capacitor lowers the pitch 
and decreasing the value raises it. De- 
crease the value of the resjstor if you 
hear a tone in the output with the key 
open. Try progressively smaller resis 
tors until you hear the tone only with 


The B-T 
MIXER-AMPLIFIER 
SYSTEM 


For All VHF and UHF 
Multi-Antenna Problems 


Designed for the Service Technician to 
enable him to pian and make any installa 
tion . . . whether o single receiver or a 
complete 2000-set Master Antenna System 
. « « at lower cost, and without outside 
engineering. 

The B-T MA4-1 is wide-band, all- 
channel TV signal mixer for feeding 5 
antennas to | TV receiver or distribution 
system. One input is broad-band for sig 
nals requiring no pre-amplification, and 
the remaining 4 accommodate separate 
plug-in strip ossemblies. Ali terminals 
hove 75 and 300 ohm connections. Sev 
eral units may be ganged to serve any 
number of antennas. 

PLUG-IN STRIPS 

Channel Strip CS-1 is a 2-tube (6AB4- 
6CB6), single channel, highly selective 
amplifier with a gain of of least 17 db, | 
one strip for each TV channel. } 

The UHF Converter, UC-1 is designed 
for lowering UHF signals to existing TV 
frequencies, permitting UHF reception on 
present TV receivers, 


Eliminates all need for rotetors, - 
arate boosters, converters, and of 
costly projects. 

Once connected the MA4-1 performs 
without further attention . . . 
switching ... edjvsiments. 


LIST PRICES: 
Model MA4-1 (less plug-in strips) $52.50 
Chonne! Strip CS-1 (specify channel) 19.50 
UHF Converters UC-1... te be announced 
Stenderd RIMA Apply. 


for the Complete ‘Pockaged 
Engineering’ story, ask about 
8-T Signal Amplifi and 6.1 
Distribution Amplifiers of your 
Distributor, of write te 
Service Department. F 


| Mount Vernon 1, New 


| 
primary. “For the TV T 
|| 
: 
= 
q 
= Model | MA4-1 | 
6BN6 
+ ? | - 
T- UNIVERSAL OUT TRANS 


Radie-Elecctrenic Circuits 


the key closed a the value of 
@ WORLD'S FINEST| 
"630 DX" CHASSIS | 
U ated from a source delivering 80—2%t 
N N L volts. The 22.000-ohn watt re 
ow at New Low Price! | 
nore than 85 volts) for 2. Higher 
= Se New CASCODE tuner assures best voltages may damage the tube. Wh 
reception in fringe areas with out 3 50 ever the value of the ap ed B 
~o% booster. Handles all Cathode Ray tubes fron !6 F the dropping resistor must be ch re 
X 24”. Improved 30 tube super-quality TV receiver so the voltage at th nter-t BiRiy- 
“| cluding 3 rectifiers) mfd. under license by RCA. Co ltage a e cente up or 
e \ plete with Fed Tases paid transformer Ese not exceed 85. The 
\ init wi work when tt 
Less Picture Tube STAND ’ 
cae ARD BRAND TUBES duced as low as 50 
odividually 
FEATURES: 4 mice t sensitivity @ Keyed AGC wally Bowed and 
@ j stage sync. separator and clipper @ Automatic ' ‘ ELECTRONIC FLASHER 
" 
brightness ntrol @ Mc band width @ AFC $098 | 1 
“ simp! tronic flas 
horizonte hold Discriminator type FM Sound sane imple ele ron a 
5 a? nm w cdlag im can be used a fiasnis 
system. Stabilized vertical hold @ Highest quality ras eee yor sop 
185 danger signal or a table 
parts @ Standard brand tubes @ Factory wired 4 63 acme ae scope for timing and checking rota 
aligned and tested Aza and reciprocating mechanica 
a5 Operating voltage 1 ip} dt ( 
‘ 77 
ve 
TRAV-LER volt B battery 
iv? 
3-WAY 
Sane ; 129 sw 
¢ 
6ALS 74 = 
toms § cate ‘ 55 FLASH RATE 
of 55 7 
eo 
ac Oo batteries 6BC5 
Lhd 
style binet Less than 3 each $15.85 
Excellent e Batteries 1.90 ff ta! listing only Send tor complete An R-C network cor ting of a 
proximately 13 megohn ere wit 
a O.25-uf capacitor is connected in par 
VISIT OUR allel 
STEVE-EL ELECTRONICS CORP. netelftr allel with the plate and ca hode of the 
1D21 Strobotron and the 270-volt | 
61 Reade St.. New York 7, N.Y. COrtlandt 7-0086 nly. The starter anode of the tubs 
connected to the positive ide of the 
capacitor. When the switch is closed 
the 0.25-uf capacitor starts to charge 
through the series resistance. When the 
part charge across the capacitor reaches aj 
Finds Intermittent ° ike omer proximately 60 volts, the starter anode 
‘ ' lonizes the gas in the tube and cause 
NET the l-uf capacitor to discharge througt 
~ ol subjects the plate-cathode circuit to produce the 
| bright neon-red flash. The flash repeat 
| . _ ENDORSED BY THOUSANDS! tx ~ at a rate controlled by the setting of tl 
The greon Teacher Coe 10-megohm potentiometer Ha 
size with the yetern 
t ent rental and purensse plens. IMPROVED 9 METER 
See Your Dist of Order Direct 
CO INSTRUCTOGRAPE An improved type of meter, 
‘ ° eliminates the need for two distinet 
4034 NN Sisth St.) Milwaukee 12, Wisc j Sheridan Ha. Deot AC. 40. tt. 
measurements usually made, has been 


hnicians Have Learned 


Over 43,000 Tec 


Why Not You, T 


SERVICING by SIGNAL SUBS 


TO GET THE MOST OUT 
OF BASIC TEST EQUIPMENT 


described in a recent British patent 


plication. The voltage injected into the 
tuned circuit and the voltage across the 
tuning capacitor are the separate meas 
urements eliminated, only one nu n 
dication being required 

R.f. from the generator is re« ¢ 
by diode A and a fraction of the re« 
fied output applied through a calibrated 


TION) pa CATH 
yo DATE, 12TH EO! ~ 
BEST SELLER FOR over YEARS! (NEW vd A | CAUIBRATED POT 
h To Re- vES 
Modern, Dynamic Speed FM-TV. = 
The Simple, band Alignment Problems, | 
coiver Adjusimen @ non obsolescent STEP-DOWN AUTO-TRANS 
Wothing compiles leave Basic Test Equipment TEST COIL 
extra equipment te purchase our 
Ask for “S.S.S." at your local 
rest DIODE B 
Radio Ports Jobber or order direct from factory. um F | VM 
PRECISION APPARATUS COMPANY INC $2.2) Morace Harding Bivd Elmhurst 4 
RADIO-ELECTRONICS 
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Surplus Outstanding Values 


W.E. BREAST MIKE 


m mike, with 


Single button ca 
breastplate. Very sensitive, co 


plete with 6-ft 
$1 85 


SPECIAL. New 


DC AMMETER 
0-15 Amps 
\ terrific asy Teading 
Rubber 


al carrying case w hing 
Brand new erful for 
hatter harging general tes 
A ts for only 


SELSYN 


COMMAND and 
ARC-5 Equipment 
RECEIVERS fa 
vseo 
t AC $2295 $42 So 
isa ie 95 
iaes 
TRANSMITTERS 
‘ 265 2195 
1295 
su 20 95 39 95 
1695 27 So 
395 


645 XMTR RECEIVER 
15 Tubes 435 Te 500 MC 


AOBY. tor above 32.33 
WILLARD MIDGET 
6-¥ STORAGE BATTERY 
amp hour rating. Transpar- 
ent plastic case. Brand new 


xl x 2%". high. Uses 
tandard electro 
lvte. Each . 


WILLARD 2-VOLT 
STORAGE BATTERY 


20 Ampere-Howrs 


Exact replacerm for GE p« 
ables for LB-500 
BRAND NEW. Fach $2. 69 
GOULD 6-VOLT 
STORAGE BATTERY 
Navy Standard lac 
ber Case. BRAND NEW. 15 
Amp Hour 
$7.95 
4 your STORAGE 
"$7.95 
ONE-QUART BOTTLE 
BATTERY ELECTROLYTE 
Made by Willard, for above rage 


atteries 1 quart 
olt cells. Hermetica sealed 


SPECIAL $1.69 


per qt. bottle 


7-PRONG 2-VOLT RADIO 
for and Farr 


placement for GE. 


LB a0 


Please include 25% Deposit with order—Bel- 
ance C.0.D. MINIMUM ORDER $3 Yr All 


Shipments F.0.B. Cur Warehouse N Y 

VESEY STREET - NEW YORK 7, 
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Radie-Eicctrenic Circuits 


pot-ntiometer. A known portion of the 
r.f. is also taken from the auto trans- 
former and injected into the tuned cir- 
cuit by coil L. (L is very small com- 
pared with the test coil). This injected 
voltage is magnified by the Q of the 
tuned circuit and rectified by diode B. 
This second voltage is also fed to the 
v.t.veum throvgh ai large isolating 
resistor 

Note that the first rectified voltage 
is positive and that the second is nega- 
tive. When these are made equal by ad- 
justing the potentiometer, the v.t.v.m. 
indicates a null condition. The circuit 
Q is then read directly from the cali- 
brated potentiometer dial which covers 
Q values from 75 to 1,200, 


TV ISOLATION AMPLIFIER 


The unit shown schematically was 
designed to permit two TV receivers to 
be operated from a common TV antenna 
without interaction between them. Un- 
like matching pads which are generally 
used for this purpose, this unit pro- 
vides appreciable boost in the signal to 
both sets. It has a built-in a.c. power 
supply which can be connected across 
the primary of the transformer in the 
set so the on-off switch of the receiver 
controls both units. 

The circuit consists of a 12AX7 twin 
triode, chosen for its high amplification 
factor and plate resistance. The grid 
of the input section is fed through a 
05-uf capacitor from a balanced or un- 
balanced transmission line. The grid 
of the second stage gets its signal from 
the cathode of the first through a 47- 
ohm resistor. The output terminals are 
designed for two TV sets having 72- 
ohm antenna input terminals. If either 
set has a 300-ohm antenna circuit, in- 
sert a 150-ohm resistor at point X in 
the grounded side of the amplifier out- 
put lead 

The power supply is isolated from 
the a.c. line by two 6.3-volt filament 
transformers connected back-to-back. A 
small half-wave power transformer may 


vi-8 12AXx7 
aS 2 
ott 
w 4 
< 3 
> 


be used instead. We recommend Ohmite 
resistors for this circuit because we 
have found that they are more stable 
and do not develop as much noise as 
other types. 

We have had nearly 200 of these 
units in service for about two years 
and have not had a single service call 


| or difficulty with them.—Walt Miller 


—end— 


ENGINEERS 


BTV Receiver Design Eng. 
§ Test & Inspection Eng. 
§ Electronics Eng 


§ Field Engineers 
§ Lab Technicians 


TO WORK ON: 


Radar, G. C. A. Mobile Radio 
Radio, Airborne Communi 
cation & Navigation Equipment 
Television, Antennas, Microwave 
Equipment, Servo Mechanisms 
Guided Missiles and Test Equip 
ment 


YOU BENEFIT 


from high wages, a modern 


air-conditioned plant, paid 
vocations and holidays 
group insurance and a good 


chance for advancement 


Wire, 

Housing immediately avai! 
Mr.£.0 able in the beautiful subur 
Cole, ban and country areas that 
Dept. S surround the Bendix plant 


RADIO-ELECTRONICS is paying good 
rates on acceptance for original and un 
usual articles on phonograph, television 
FM and AM servicing, as well as articles 
on industrial electronic equipment and ap 
plications. Good constructional stories on 
receivers or other pieces of electronic 
equipment can also be used. Send for a 
copy of our Authors’ Guide, Address 
THE EDITOR 
RADIO-ELECTRONICS 
25 West Broadway 
New York 7, N. Y. 


| 
= home for import 
and work under 
| 
: 

Bendix Radic 


50 IMPORTANT i: wo: 


Featured in Special Article 


Jan. 28, 1952 
FREE copy 
of article on request 


REACTIVATS 
WIT REACT 
PICTURE TUBES 


CR TUBE 
TESTER -REACTIVATOR 


performs 2 vital functions: 
@ Tests Picture Tubes 


@ Renews Brightness of 
Dim Picture Tubes 


It's a TESTER: 


Without removing picture tube from set, you apply 
this precise instrument to 


@ Measure Cathode emission 

@ Locate shorts between elements 

@ Locate high resistance shorts or leakage 
as high as 3 megohms 


It's a REACTIVATOR 


for dim CR Picture Tubes 


Revives dam TN Pature Tubes 


without removal 


wh Reactwation works on tubes 
with low light output, if there's no mechanwal break 
m tube cycles, only ibs. One 
two applications pays for instrument 


SATISFACTION GUARANTEED $ 95 
or money refunded if you return 
the instrument in 10 days in good WET 
condition 

—-RUSH THIS COUPON — ————| 
TRANSVISION, INC. 


| err. rey NEW ROCHELLE, N.Y. 
Send me CR Tube Tester Reactivat 
sed find $ deposit. Bale | 
1! ) Enclosed find $ nf i prepad 1 
| Nore 
ase eu 


Question Box 


75-WATT PUBLIC-ADDRESS AMPLIFIER OR MODULATOR 


? Please ta agra fa vate ampere or more 
an hich in a The driver transformer should have 
PA a it r ratio of about 2.2:1 (prima 
att traus tf / « the dia to 'y secondary) and the output trar 
g , , P ,. Ti for ! hould be rated at at least 75 
of XO vatt Their primaries should have ar 
rit Vel (/ eat pedance of 4.240 ohn plate-to-plate 
A. The diayvyram of the amplifier-mod One of the output transformers 
ulator i hown. You may use either have a tapped low-impedance secondary 
162 or st The apra hows the for matching lines and ce coils. The 
latter e. For the former uu ow modulation transformer hould ha 
need pin tube wket and a «12.6 a tapped secondary to match a w 
volt filament transformer rated at 1 ranye ¢ r.f. loads 
006 
we 
| 
| 


BIAS TAP OR SEPARATE WINDIM’ 


lle 
we | 


2 = 40MA OR MORE / 7H / 500.0 OR LE 
* H2 = 250MA Ta 
= (20MA 


Diagram of the 75-watt modulator-am- 
plifier. For proper operation of the class 
AB2 output stage, adjust the 1,500-ohm 


bleeder for 29 volts on the SII grids 
PORTABLE CONVERTER FOR 39-MC FM TRANSMISSIONS 
? | ‘ a rgram of a bat No. 28 d.c.c. wire wound over the grour 
tery ted tat ter to b ends of L2 and L4. L6& consists of | 
broadcast receive turns of the same wire wound over t! 
PM trans ground end of L5 
/ N. The coils are tuned by 5-S0-uut 
A. This 2-tube converter should do a mica or ceramic trimmers if the unit 
nice mb for B making slight to be used for fixed-frequency ect 
modifications in the values of the coil tion. For work in the amateur ul 
and capacitor n the antenna, r.f.. and the antenna and r.f. tuning cap 
scillator cireuits, you can use the unit may be ganged air trimmers and ‘ 
on almost any frequency up to about oscillator tuning capacitor ma ! a 
60 me. For frequencie between about sma single-section air trimmer rh 
5S and 45 me, LZ, La, and LS may be latter is used for tuning across the 
Cambridge Thermionic Corporation's vaand. The ganged unit is used to peal 
LS coils. L1 and L3 are 4 turns of the signal 


INSULATED LEAD WRAP 3 


Out TURNS AROUND ANT LOOP 


Eis CONY TRANS 
USED 


@sw | 
Sv 


47 OCC OVER GND END OF | 0s — 
5 (CAMBRIDGE THERMIONIC COR > 67.5V 


LS-3.CORS FOR 30mK 


67 OCC AT GND END OF TUNE TO 39.580 


2,14 
4€ 
B3-30ppt mica 


RADIO-ELECTRONICS 


in 
Sew ork Times 
she 

3 1U4 IRS 
2 
ua 

| D5 2 | | 


Question Box 


You will n t require @ special adapter 
for receiving FM signals. You can re 
ceive them simply by slightly detuning 


the converter or the receiver from the 
Siget for best quality Wit! areful 
ning, you will find it difficult to di 


tinguish between AM and narrow-band 
FM signals 


3FP7 BASING DIAGRAM 


Lhave a dF P? cathode-ray tub 
tf tind the buse connect 
(a jou help me by showing a dra q 
the base ections 

Wi g, W. Va 
A. The base pin connectior f the 
‘FP7 are shown in the diagram. Since 
this tube has a long-persistence reen 
and an intensifier anode, you w find 
Nhat it Is more useful for man i} ca 
i than the more common type vt n 
have Pl or P4 screens. It sho 1 serve 
ely In an audto analyzer or at ther 
reuit where the weep 1 it 


paratively iow frequency 


3FP7 DEFL 


NTENSIFIER CAP 


FOREIGN RADIO TUBES 


? foreign radio tubes 
this country lam particula 4 te 
in purchasing tube tupes DAF 


DCH11, DF11, DL11, and UY 11. Can 


you tell me where [can purchase these 
tnbes?—S. S., New York, N. } 

A. You can purchase many types of 


oreign tubes from Philips Export 
p.. 750 S. Fulton Ave., Mt. Vernon, 
Y. When you write, be sure to give 
e exact make and model of the set 
nd type numbers of the various tubes 


CONNECTIONS FOR SELSYN 


th 


have a pair of G-E mod: 
Selayns. Ca you 
te ne how to operate then 
te, 60 cycles Vo M., Federal, P 
A. According to information supplied 


vy Harrison Radio Corp proceed as 


follows 


1. Connect like-marked termina f 
ether (R1 to RI, Sl to Sl) 
a step-down transt 
lelivering 20 35 volts at 60 ‘ to 
Ri and R2. The 117-volt ax ime 
an oil-filled paper capacito nm serie 
vith one leg may be used tead of 
the transformer. If you use a # 10-uf 


capacitor, connect to RI and R2. For a 
capacitor from 4 to 6 uf, bre 
nection RI-R1 and connect or ie of 
the line to each of these point 
To reverse the direction of rotation, 
nterchange Sl and S3 
If you plan to use the S« t na 
firection-indicating system for a rotary 
} f 


beam type antenna for transn m or 


reception in the u.h.f. or v.h.f. ranges, 
ou will find details on mechanical and 
difications in the A.R.R TI 
k and in a number of ar- 


electrical m 
Be 


ticles published in amateur pub ications 


during the last six years or so 
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DIRECT 


BRINGS YOU 


Finest at Lowest 


TV KITS, WIRED CHASSIS, and SETS 


CABINETS, COMPONENTS, INSTRUMENTS, and ACCESSORIES 


NEW LOW PRICES 


on top quality TV Picture Tubes. 
e FREE—VALUABLE PREMIUMS: 


With every Transvision tube you buy, you get a Mercha 
dise Premium Coupon of rea! valve Write for list today 
@ TRADE-IN ALLOWANCE tubes Make from 


$250 to $5.00 giass allowance on each “dud 


@ FULL 2 YR GUARANTEE: 


TRANSVISION Picture Tobe PRICES 

Only Transvision gives you a Guarantee < 
for 24 months 


| 
| | 
| 
3 | 
COMPARE: Get the full details on the 
Transvision tube dea! today 
FREE BOOKLET: (NS/DE CRT or Whot | 
You Should Know about Picture Tubes } 
Written by CRT experts ustrated it w | 
MAKE MONEY FOR YOU WRITE FOR IT | 


SPECIAL! 


| 


REMOTE CONTROL TV CHASSIS 


Here's the finest buy im Remote Control TV. Unit 
w all-electronn mechanical parts 
Gives complete operating control of set. Plus— 
the latest Transviston 4-4 Wired TV Chassis; com 
pletely aligned; ready to plug in. Has AFC and 


AGC Top quality reception, even im fringe areas 

17” A-4 TV Chassis on $i99 

| 20° A-4 TV Chassis 219 
Du Mont Tuner M 10 


BEAUTIFUL TY CONSOLES 


Custom Building Conversion 
Cabinet Cataleg 


CFIELD STRENGTH METER 
‘<7 AT NEW LOW PRICE 


t 4 Improve TV mmstallations; save half the work with 
the Transvision Field Strength Meter. Especially 
good for fringe areas—measures tield 


strength as low as 10 mirovolts 559 
Model FSM-1, complete with tubes net 


U. H. F. ADAPTERS MULTI-SET CONNECTORS 


will be available fx feed up to 3 TW Sets from 1 Antenna 
Transvision Sets and K * Prices: Multi Set Conn. for 2 set $4.95 list® 


Write for Factory For 3 or 4 sets 7.95 lise* 
Agent Pion * Dealers, write for ducounts 


MONTH 
Electronics 


Subse ition M 
write pert. 


: 4 2 
3 
TRANSVISION, INC. NEW WY: 


Ouestion Box 


CRYSTAL PROBES 


PHOTOFACT BOOKS 


nen Television Course. 
m and pract pages. prot 


fe 


Teotevision Antennas ow edition 


tee TO OND TEQM OF WT 


fe TAG-1 

# oll tube nde o1 vn ata, and a similar 


may 


page, pocket wre 


Totoviston Tube Location Ovide ver 2 


jueney respor 


YAGI DESIGN DATA 
which cas 


lengths and 


Author totwe 
AMT 
Servicin 1 the Cust > Please print forn 


fenna 


the 


je 
1949.1950 Record | Changer Menval. \ wae vg and 


mode 
bound Order $3.00 A. 


inc 


lements in 
1948.1949 Changer Manual. vers 45 models following 
mode fer CM-2 , $4.95 formula 


1047.1948 ) Changer Manvel. vers 40 pow Reflector 
ding & tien of Sound First d 


per bound 


rector 
Second director 
Third director 
Fourth directo 
where f 1s the 
The perf 
depends 


5160 f 
frequ n megacycles 
Yagi antenna 
pacing between 
engths of the 
antenna cannot 
ted for 
front- 


rmatice 
largely or 


the element 


maxXi- 
to-back 


ipromise design, 


vo-tenths wave 
Audio “ mtow length inches 


apart pacing in 
AM tune 


“ equals 2361 divided by the 


frequency in 
megacycles 

Amplifiers 

ges, 

Amplifie 


mode through 1948 


Auto Radio Manvel. 


poe 

je 

Receiver Placement Guide. A 

) how where eplace each tube 
vering 1936-1947 receiwe 

wae je 

Dial Cord Stringing Guide 

tone 

oc-.2 

Diel Cord Guide 

through 1946 te OC-1 


Order trom your Par's or @rite direc! to 
WOWARD SAMS IMC 2201 46th S!  \ndianapolis 5. Indiana 


HOWARD W. SAMS & CO., INC. 


Mfrs. of 


PICTURE TUBES 


ond 
ELECTRONIC 
EQUIPMENT 


Custom-Quality CR Tubes 
at NEW LOW PRICES! 


Ash your Jobber for EB Prices 
“EBCO" Dual-Purpose 


CHECKER-REACTIVATOR 


A Money Maker 
For Servicemen: 
picture tubes 
shorts, cathode 
emission, leakage, et 
without removing tube 
from TV set. Also PUT 
NEW LIFE into weak 
tubes with the REAC- 
TIVATING 


this instrument 


power of 
Light 
wenght, portable; 110V 
60 cycles Factory- 


guaranteed 
YOUR JOBBER 


$4995 


Dynamic Analyzer 


for TV Picture Tubes 


cted elements 
FREE 
Servier Ene 
neers Manual 


2-SET CONNECTORS 


Two set Connector for Net $2.95 


Four-set Conn 
from 1 antenna 


ASK YOUR JOBBER! 
ELECTRONIC BEAM CORP. 


923 Old Nepperhan Ave. 
YONKERS, N. Y. 
Phone: YOnkers 3-3514 


ig or 4 sets 


Net $4.95 


2) MONTHS 


INDIANA TECHNICAL COLLEGE 


(57 Washington Bivd Fort Wayne 2. Indiana 


-LITE 


remely convenient test 
ser cing alignment ¢ 
power ed Kange trom 
hf. Outp 
in cost, 


GENERAL. TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 


$3.00 FOR CARTOON 
IDEAS 


KADIO-RLECTRONICS 


Address 
RADIO-CARTOONS. 
RADIO-ELECTRONICS 
25 West Broadwoy,. 

New York 7, N.Y 


RADIO-ELECTRONICS 
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INDISPENSABLE! Please show circuits of crystal de — 

anid eleet tmeters.—F. W., Clif 

A. Probes for v.t and scopes are 

essentially the “are They have a few 

smple component nh cal housed 

~~ 4 na shielded can at the end of the cable 

connected to the inst nent for which 

€ it is cle yned 

TY principles, oper 

nly $3.00 — it + aad 

te! 

TGL-1 $1.50 sing ‘ in 

Making Money in TV Servicing. proved method high-fr¢( 

Tube nest CRT Tester 

ONE dynam 

‘ socket i 

voltages emission 

= related emis 

S., leakage ~= 

N 

~ 

5544. f 

4304 f 

os of recording ficat eve 5208 f 

RR? $7.95 

— » 

parasitic ele 

ad mum gain and ° 
ee ratio. For a ~ 
Ner ‘ ‘ 

p Order MA-1 $3.93 

service date on more than = 

1 post-war auto radio models vers over 24 ~ radio 

Communications Receiver Menval nplete analysis 25 
ges 

$3.00 

te dia 

pocket 

$1.25 

1 =i or. mode 

Orde g 

fy 


BLAK-RAY SELF-FILTERING 
ULTRA VIOLET LAMP 


Experimenters have been looking for a reas 
ably priced Uitra-Violet lamp fhat woud tup 
radiation mam 


power onswumption The BLAK RAY t-wort 
mode complete with UV tube 
fills these requirements admirably Over 3000 
ailed 

e U-V 
"9 
wove 
self filtering and the nwitbdbe vs 

harmiess to the eves d sk Th ] 

equipped with spectral-finish alum . 
flect The lamp consumes only wort 4 
an be plugged int y 110 wolt $0-60 cycle 
alternating rrent outiet W give 2000 + 
3000 hours of service It weighs but bs 
and has ao convenient adjustable handie The 
IMp is approved by the Underwrite ybora 
tories and has a built-in transforme that 
t may be safely used for long pe 4s whe 
necessary. Extra U-V tubes are xilabie af 
nominal cost The outer casing of the mp is 


hiy finished and very sturdy 
Ship wt. 4 tbs 
125 


UNUSUAL BUY $14. 15 


POWERFUL ALL PURPOSE MOTOR 
turdy shaded pole AC induc 
tion motor. watts, 3000 


only. When geared down this 


unit con operate an turn 
f table with a 200 ib deod 
weight. Use it for fans dis 
ra ploys, timers and other pur 


penes Ship. wt. 2 Ibs 


SUAL BUY 


WATTHOUR METER 


Leading mates — com- 
pletely overhauled 
eody for service. 100- 
110 volts, 60 cycles, 2- 
wire A 5S amp 
Heavy metal case 8'/,” 
6," « 5”. Easy to in- 
sta Ship. wt. 14 Ibs 


iTEm NO 33 $4.50 


NOW ONLY 


WESTERN ELECTRIC BREAST MIKE 
Lightweight | ib. carbon micro 
hone. Aircraft type Breastplate 
mounting adjustable 2-way 
swivel. Easily fastened straps For 
4 home broadcasts, communica- 
a tions etc. Complete with 6 foot 
rd. hard rubber plug Shera 
plate, non-rusting finish 
Ship wt. 2 ibs 


vow $1.75 
AMAZING BLACK LIGHT 


250-watt ultra-violet light 
source. Makes fivorescent 
articles giow in the dork 
Fits any lamp to For 
experimenting entertain 
ng, unusual lighting effects 
Ship. wt 2 ibs. 
NO 


A SAVING AT 


HUDSON SPECIALTIES CO 
40 West Broodway, Dept. RE-7-52 
New York 7, N.Y. 
ping charges.) 
COO ORDER $5 00 
1 €.0.D ORDERS ACCEPTED ONLY WITH 20%) DEPOSIT 
ease Pr lee 
4 
' 
‘ Lane Stare 
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Ouestion Box 
SINGLE-CONTROL TUNER 


2? Some time ago you printed a ache 


atic and deacription of as gle-control 
band. This 


the 


a The 

) of RApio-CRAFT. Back copic 
of tt issue are obtainable from this 
office 

The mixer circuit of this set Is 
shown in the diagran The low-pass 
filter in the input circuit passes all 
frequencies between 100 and 1750 ke 
The intermediate frequency is 2 m¢ 
The i.f., second detector, and audio cir 
cuits are conventional. The oscillator 
tunes from 2100 to $750 ke with a 
100-uuf capacitor The ose ator coil 
has an inductance of approxim: 


broadcast-band oscillator coil 


ke if. system might also be 


ised 


QUERIES ON 16-INCH TUBES 
Q. According to the “Picture Tube Re 
placement Guide” in the January issue, 
the 16AP4 uses a double-neld ion-trap 
magnet, Lhave an Admiral 30D1 chaasia 
which has a single-field magnet on this 


tube. Can you tell me which type beam 


hender is correct for this tube  &, 
H., Van Buren, Ohio 

Q Your recently published pieture 
tube guide shows that the 16DP4 uses 
a double-teld wn trap, One manufac 
turer publishes a folder which recom 
mends single-field magnet for this 
tube. Since Lam using a 16DP4 in my 


set, 1 want to know which is correct 
J. L., Jr., Lorain, Ohio 

4 According to RTMA specifications 
and to bulletins 
tube manufacturers, both these tubes 


issued by most picture 


have electron guns designed for ise 


with double-field ion-trap magnets. We 


have been advised that single-field 
beam-benders can be used with these 
and similar tubes, but the magnet 


critical on 


some set It may be difficult to get 


strength may be extreme! 


maximum brightness and there may be 
some difficulty in centering the picture. 
Similarly, some double-field beam-bend- 
ers can be used with ‘onteln tubes hav- 
ing electron guns designed for single- 
field magnets 

Manufacturers are probably using 
| single-field magnets whenever possible 
| because of the saving in critical mate- 
| rials. 

—end— 


Special Offer On This 


Complete RADIO 


a article you are referring to 
peared on page 722 of the August 


LIBRARY 


New, Up-To-Date Editions of Fa 
mous Library Covers Whole Field 


of Radio Engineering. Places 
Latest Facts. Standards, Data, 
Practi and Theory At Your 
Fingertips 
the 
This 
» by 


© 5 Volumes, 3872 Pages, 2770 Illustrations 
Eostmon's FUNDAMENTALS OF VACUUM 
TUBES, 3rd Edition 


© Termen's RADIO ENGINEERING, Ird Edi 
tica 


© Everitt's COMMUNICATION ENGINEER 
ING, 2nd Edition 


© Hund's HIGH FREQUENCY MEASURE 
MENTS, 2nd Edition 

@ Henney's RADIO ENGINEERING HAND 
BOOK, 4th Edition 


SEND NO MONEY 


Special Low Price—Easy Terms 


§ McGraw-Hill Book Co., Dept. RE-7-52 ' 
327 West New York 18. N. 
Se FREE 
' $ 
' $ $ 

eH A ess 
City & State 
' We'll Pay Delivery Charges ' 
@ $6.50 frst payment WITH 

le 1 


ntenna und the grid of the mixer. The 
| ENGINEERING 
| 
po 
| 
j 
for $46.5 t $42.80. ¥ ‘ 


on Technotes 


DRIVING SCREWS INTO PLASTIC _ AIRLINE 84K A-3010A, B, C to 50,000-ohm, 10-watt resistor betweer 


Rad . and si s obie A numbe f ¢ rit « nges and in pins 4 (or 6) and & of damper tube V2 
ie of ' sat na e damaged vements have been made since these Definition and focus can tx 
a have ect o th Wher t nstalling cathode bypa apa 
we. use ever apt shle, these inge ay be (02—a 470-uuf mica unit, not used ir 
‘ e with lo improve horizontal syne, insta 
the rew \ (OSN7-GT horizonta 
t ‘ t ia hange Res» Hin 
‘ ewadrive he ‘ to 6,800 of See tata 
the ‘ when the rew is For greater white to-black ratio, add 
ot te turn ea a 2,200-ohm decoupling resistor as | 
Continue t turn the crew in hown in eireuit 4, replace R67 (4,700 cost Ta 7 
i the ‘ ot t a 2,200-ohn watt re Tt 
sok ha oled. TI tor. Change connection of C56 CHANGE ass 
prevents the astic from adhering te Pose horizontal linearity as indicated ig 
the re sth t fina tightened t a bulyve on the eft of the picture ; 
‘ Dept may be improved by installing a 20,000 
6AQ5 
a 
6V6 
} 96s | 
= 


Z.2MQREPLACES RE 
| L 
| 

ADO if NEEDED a+ 


For improved high-band sensitivity, 


| remove the grounding leads from socket 
Oo | terminal 4 of V1 and terminal 7 of V2 


and solder these leads directly to the 


chassis Remove capacitors CY and 
firline Service Manua 


you | STROMBERG-CARLSON TV SETS 


| Horizontal pulling in the model 17 
series sets may be caused by heater 
leakage in the 6J6's used as converters 

get In the tuner goth tubes ! ild be re 
placed when this condition ov¢ 

If tube replacement does not help 

| connect a 50-unf capacitor betweer 

these yround and the cathode of the dec re 

storer and syne clipper tube. The cath 

ode of this tube is pin 6 in sets using a 


6SN7-GT in this position and pin 5 in 


Major Benefits 
WESTINGHOUSE H-338T5U 
in your present TV installations? The set had a bad case of 60-cycl 


hum which varied with the setting of 


the volume control and was louder 


Adjustable impedance eliminates mismatch ] than the audio signal The trouble wa 
to 300 ohm line in single and stacked traced to leakage in the 35W4 betwee 
arrays. | the heater pins and pin 2 whict 
blank. The volume control (see 


Wider spaced elements, on longer cross- gram) has a tep for tone compensa 
arms, for still higher gain. tion. The compensating network cor 
Up to 100% additional gain in stacking. of @ 22,00"-0hm resistor and 


uf capacitor between the tap and B 


And you don't pay for stacking bars! ; minus. The junction 


major benefits are provided by 
List Prices | 
hannel Master Z-Match Yagis which ore | 


essential to better, more profitable fringe 
installations No other gives you any 


of them! However, in the 2 Match Yagi, you 


get all 4 features at no extra cost 


rite for new catalog 


CHANNEL MASTER CORP. 


ELLEN VILLE, 


CONT .002 


TAPPED AT 


224 


T-0 8— BUS 


RADIO-ELECTRONICS 


2 
2 
i 
highest goin Yogi in TV 
tory 12 DB single, 14% DB 
@ “Boom Braced” (low bond) to 
Bore prevent picture flicker. 
@ Highest goin of ony 
5 element Yogi: over 
DB single, 12 08 
@ Full 100% stacking 
goin! 
14B6 005_TO 
a+ 
mente 
200K | 


RADIO TUBE 
FUNDAMENTALS 


by George J. Christ 


Only $1.00 


96 pages 
74 illustrations 


AT LAST—a complete low-priced 
book to increase your understanding 
of tubes! 


impr 


which w act ‘ ‘ a“ 
tical work. And if you're a bevinner, RADIO 
rUBF FUNDAMENTALS at absolute 
must’ Written f the practical ma t talk 
at t tut from the at f the b 

‘ net the « ‘ It arts with th 
ele heor lemed ep t ‘ 
fron mple diode ate r 
way noothed the clen ‘ 

f the authe One of the t 

al book values ever offered f 


Order opy today! 


USED AS A REFERENCE TEXT 


Radio Course, Div. of General 
Education, New York University 


Partial list of Contents 
Electrons in motior Thermion emission @ 


The cathode ©@ Plate current @ Space charge ®@ 
Diode load voltage @ Ionization Voltage 
egulators @ The triode @ Plate resistance @ 
Amplification factor @ Os ation @ Gas ¢ 

odes @ Tetrodes @ Pentode characteristics ©@ 
Multipurpose tubes © Vocuum and gas photo 
tubes @ Vocuum-tube grid bias @ Radio Tube 
applications @ Voltage doublers @ Detectors @ 


© FM detection © 
@ Conversion gain 


Automatic volume 
Converters 


antro 


MAIL THIS COUPON TODAY 


Raodcroft Publications, Inc., Dept. 72 
25 West Broadway, New York 7, N.Y 

My remittance of $!.00 is enclosed Please send 
me postpaid a copy of RADIO TUBE FUNDA 
MENTALS. Gernsbock Library Book No 45 
Name 
Street 
City 


Zone State 


| Order your copy from your distributor or 
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Technotes 


and capacitor is anchored to pin 2 on 
the socket of the 35W4. Leakage in this 
tube introduced hum in the grid of the 
first a.f. tube through the tap on the 
Tre nitro 
The condition can be cleared up by 

replacing the 5W4. A permanent cure 
is to disconnect the components tron 
pin 2 and connect them to an insulated 
tie-point Herbert H. Le 

EMERSON TV SETS 

Performance of models 6140, 637A 

(chassis 120095B), 650D, 6541, 655B 
(chassi 120123B), 650F, 6541 and 
655F (chassis 120138B) can frequently 
be improved if the 25.75-me picture Lf 
and the 22.5-me if. bandpass mark 

at the 50°, response points 

75 down as shown prev 
ously In service notes for these models 
The new over-all intermediate fre 
quency response curve is shown in the 


drawing below 


Set the sweep generator for 10° m« 
sweep width and adjust its output to 
produce about 0.5 volt dic. across the 


detector d 


Dept 


the 


Service 


resistor in 


Emerson 


eircult. 


MICROFHONICS IN RCA 


When shipped from the factory the 
r.f.-i.f. chassis of this set is clamped 
to the door of the radio compartment 
with a shipping bracket. Shipping in 


structions (packed with each instru 
fy that the 
the time of 


should 


bracket 


ment) pec 


removed at unpacking 


However, since the bracket is not visible 
from the back of the set, it is generally 
overlooked, If it is not removed, the 
ibber chassis mountings will be ir 
effective and microphonics are likely 


oceur 
bracket 
six knobs 


the 
the 


To remove 


Remove 


2. Remove the four hex nuts (threaded 
bushings) which hold the escutcheon in 
place 

Pull off the two push-button knobs 
which are just above the phono indi 


cator lamp 


i. Remove the phono indicator lamp 


5. Remove the bracket, which now 
visible, in the chassis opening for the 
ndicator lamp. 

6. Replace the lamp and other parts 

ist removed RCA Sx ee Data 

WESTINGHOUSE H-242 

When the channel selector will not 

turn beyond a given channel, readjust 


he oscillator slug for the channel that 
s opposite it on the front of the 
For example: If the selector cannot be 
any channel higher than 9, 
reset the oscillator tuning slug on chan- 
G. N. Manning 

—end— 


tuner 


turned to 


nel 5. 


| USE 
Mand's 
Television Servicing 


Here are detailed 
locating and correctin, 
that may occur in cac 
ceivers. You ll learn simple 
cedures, trade tricks in diagnosing troubles io 
minimum ume, the essentials of successful VHF 
and UHF servicing; how to troubleshoot AG ¢ 


instructions for 
flaw or failure 
today's TV re 
tracing pro 


illustrated 
EVERY 
stage 
«nal 


circuits, synchroguide circuits, and all other 
circuits, including the latest improvements. A 
complete master trouble index enables you to 


QUICKLY find the cause of and procedures for 
correcting any trouble, including those hard+o 
find troubles. Hundreds of diagrams riginal 
photographs of flaws as they appear on the TV 
screen, oscilloscope patrerns and other illustra 
nons further aid you to locaung trouble, cesung | 
and making adjusunents 


Noll’s 


Television 
for Radiomen 


clear, thorough, non-mathematical explana 
uons of the function aad operating principles of 
every clement and circuit in TV reception, how 


a 


the receiver is constructed, basic principles of 
transmission, and the techniques of installing . 
adjusting, and aligning today's receivers, with full 


Here 
know! 


instruction On test equipment and its use 
in the simplest, clearest terms, is the basi 
edge chat 1s a MUST for good TV work 


AND 
Noll & Mand!’s 
Television 
| and FM 
] Antenna Guide 


Are fringe area reception, ghost reception, interfer 
ence your problems’ This book shows you how to 


overcome them—how to improve gain; minimize 
nowe on the transmission line; get the MOST out 
of the antenna system at any location. Ic cells 
how to determine the right type of antenna for 
the site and the best position for gives full 
data on all types of antennas including those for 
the new UHP and VHF locations, yagi antennas 
Stacking, boosters, and other fringe area aids 


NOW MORE THAN EVER, YOU'LL NEED THESE 
EXPERT SERVICE AIDS. 


The Macmillan Co., 60 Fifth Ave., W. Y. 11 E 


Please send me the books checked below 
either remit in full of return 
10 days 


Mandi's TV Servicing $5.50 
TY for Radiomen $7.75 


Signed 
Address 


I will 
the books in 


4 
TV FM Antenne 
Guide $6.75 
4 


(This offer good only within continental limits of U S.A.) 


» 
5 ¢@ 
TOLERANCE 
Know tubes and know more 
at eres wook that roves it th a mintimur 
“3 thor, an engineer and instructor, takes 5 
= as they do. Not ta few isolated paragraph F 
but nine big specialized chapters a mplete : 
book devoted to giving you @ sharper and 
; 
4 
! 
1 


TEST-ADJUST 


TELEVISION SETS AT 


Vjour 
CONVENIENCE 


Even without stetion test pattern or in 


remote signal areas! 


A set produce a picture ny 
with a COMPOSITE VIDEO 


check ony TV set 
OmPOSITE 


when ft 


supplier 
SIGNAL To properly, you 


VIDEO SIGNAL 


must hove oa 


Every TV stot sends a COMPOSITE VIDEO 
SIGNAL when telecosting ao program or a test 
pattern This COMPOSITE VIDEO SIGNAL is com 
posted of 1 and blanking 
sgnol t loch the tree running raster nto @ 
frame tw terlaced fields and 2 @ 

feo signal te contro! the amount of light and 


produce the picture which may be a program 


“ene of test pattern for analysis purposes 


MODEL 
665 


The SUPREME COMPOSITE VIDEO GENERATOR 


provides the same type of syne and blanking 
signal as the TY station even the equalinng 
pulses. in additior incorporates a video 
section which generotes a special test pottern 


Other 


be presented by using 


for analysis and adjustment of TV sets 


patterns of pictures cor 


auvuhary equipment connected to the special 


goted video input section of this versatile 


astrument The Mode! 665 should not be con 


fused with the cross hatch or bar pattern gener 


stors The Supreme Model 665 supplies a 
OMPOSITE VIDEO SIGNAL 
Why lose time ond money waiting for that 


Jeal scene or test pottern to check o TV set? 
you are strictly 
SUPREME COM 
GENERATOR Write SUPREME 
GREENWOOD, MISSISSIPPI for 


folder 


Our 25th Year 


SUPREME 


[ Testing Instruments | 
“SUPREME BY COMPARISON™ 


TUBE TESTERS OSCILLOSCOPES 
SIGNAL GENERATORS MULTI-METERS 
FOR RADIO AND TELEVISION 


In tringe of weok signal areas 


nm the drivers seot with a 
POSITE VIDEO 
inc, Dept 87 


fescriptive 


Miscellany 


ELECTRONIC LITERATURE 


bulletins 


abie to you on re 


Any or al! of these catalogs 
or periodicals are ava 
que? direct to the manufacturers, whose 
listed at the end of each 


item. Use your letterhead—do not use 


addresses are 


postcards To facilitate dentif cation 
mention the issue and page of Raoio 
Ecectreonics on whch the item appears. A 
iterature offers void after sit months 


POPULARIZED STORY OF U.H.F. 
DEVELOPMENT 

U.hf What It Means to Television 

and to You,” is the title of a 24-page 


history of v.huf. and u.h.f. telecasting, 
and RCA‘s contributions to its develop- 
ment. The behavior of u.h.f. waves is 
explained in nontechnical language 
Many effective illustrations in- 
cluded 

frailable free from the Department 
of Information, Radio Corporation of 
fmerica, 30 Rockefeller Plaza, Neu 


York 20, 


LOUDSPEAKER CATALOG AND 
REFERENCE HANDBOOK 


The Technilog is a 28-page catalog of 
University and a hand 
system design and in 
Impedance matching, power 


loudspeakers 
book on speaker 
stallation 
requirements and distribution, phasing, 


acoustics, and baffle construction are 
covered in the text and in charts and 
nomographs 

Available free of charge from Uni 
versity Loudspeake Ine South 
Aensico Ave., White Plains, N.Y 


RACK AND PANEL 
CONNECTORS 


Eby, Inc., 
catalog 


Hugh H 


page 


issued an 
giving dimensional 
and detailed descriptions of 


has 


drawings 


male and female rack and panel con- 
nectors having from 3 to 54 contacts; 
miniature 5-, 7 and -pin connectors; 
and watertight and universal binding 
posts 


1 copy of Catalog Supplement No. 1 
west to Hugh H. Eby, 
00 Stentor Lie Philadelphia, 
Pa 


HIGH-FIDELITY PHONOGRAPH 
COMPONENTS 


book “Why Variable Re- 
describes the construction, 
of G-E single 
phono cartridges, 
preamplifiers, styluses, 
Schematics, 


A 5l-page 
luctance,”” 

characteristics, and use 
play and triple-play 
and pickup arms 
methods 


response curves, 


for high- and low-frequency compensa 
tion, and full installation data for high- 
fidelity systems are given. Standard 


and prote 


| types are covered, and 


some data on G-E 12-inch speakers is 
included 

Available at 25 cents per copy from 
Grenera Blectrv ere or from 


Syracuse, 


Greneral 


Park 


SOLVES EVERYDAY 
PROBLEMS 
HELPS YOU GET 
AHEAD IN LIFE 


How many times hove you lost money because of o 
mistake in figuring? Do you know how to figure 
Quickly and rectiy? Can you figure dis nts 
terest rates. tozes and the other 2 
you meet up with in your daily !ife? 


Are you having trouble qualify 


Exoms or Armed Services Promot - 

not up on mathematics? 

Here is the book that gives you a good bockground 
mathematics that tokes a the tation and 


drudgery out of it You don't need te 


mathematics. because heres the subject explained 
without frills. without useless computations Heres 
the book for men in radi obs for t nets men 


techn ms and craftsmen. exp 
ng everyday mathemat probiems 
derstand words and illustrations 


A BOON TO EVERY 
RADIOMAN 


nformation on the 
Reactance—Coa 


The Rodio Technician wil! find 
Ohm's Low— 
inductances 


Resistance 


Roots: Cubes and 


e 
Table of Multiples 


Yes. it’s the key to a simple understanding of 
mathematics It's a real home-study course mathe 
matics for the man who's alert to its importance 


the world today 


ELEMENTARY MATHEMATICS 
@ EASY — SIMPLIFIED — PRACTICAL e 


;~-----CONTENTS OF BOOK ------. 


| CHAPTER 1. Arithmetic \idition Sul ' 
tion Multiplication Divisier 
| CHAPTER II. and 
and Proportior 
| CHAPTER The Metric S 
Capacity (Geometry 
CHAPTER V. Powers and nt ' 
and athe 
| CHAPTER VI. Mathematics for the Manual ! 
and Technical Craftsman [hermome! 
' nversions Graphs ‘ e Plotting 4 
' Logarithr f th 
Slide Rute 
CHAPTER Vil. Special Mathe- 
' matics for the Radio Tech- ' 
nician. : 
CHAPTER Vill. Commercicl 
' Discounts Short ¢ ’ 
' Arithmetic 
CHAPTER IX. Weig! nd Measur Useful 
Table 
1 STAMPS, CASH OR MONEY ORDER ACCEPTED + 
' 
1 Send Today for Your Copy of This Indiapena- 


100 East Ohio St 
Chicago 11, ill 


TECHNIFAX, 


Enclosed find $1! 00 for which send me ELEMENTARY 
MATHEMATICS prepoid 


Name 
Address 


City & State 


RE.7.52 


RADIO-ELECTRONICS 


ene, 
100 | 
The Book thal lakes 
=| 
Drudgery oul of 
4 
: 
a 4 answer 
easy-to-un- 
| 
: The valuable tables are multirc ation and division 
a? Roots Tables Areas of ble Common 
Prime Numbers Table 
| 
| a 
| 
= 
i 
Electronics Division, 
Company fectronie 
‘ Elec nics — 


Miscellany 


Radio Thirty-five Dears Ago 


Sernsback Publications 


HUGO GERNSBACK 


Founder 

Modern Electrics 1908 

1908 

isis 
Science & invention 1920 
Television 1927 
Radio. Craft 
Short.Wave Craft 1930 
Television News test 


e of the larger libraries still have copies of ELEC 
TRICAL EXPERIMENTER on file for interested readers 


JULY 1918 
ELECTRICAL EXPERIMENTER 


Liberty Bell Heard O’er the World Via 
Radio, by Thomas Reed 

Woman Radio Expert Teaches Draft 
Men. 

Smal! Portable Radio for Field Work 

A Holder for A Tubular Audion 

A Research Type of Detector, by Ed 
ward T. Jones 

The How and Why of Radio Apparatus 
by H. Winfield Secor. 


PLUMBERS’ ATOM-SMASHER 

Scientific plumbers at Stanford Uni 
versity have laid a thin copper pipe 
line 220 feet long that carries some of 
the most extraordinary atom smashing 
energy yet created. Stanford physi 
cists, working under an Office of Naval 
Research contract, designed the pipe 
line to accelerate electrons to approxi 
mately the speed of light. 

A large glass cylinder at the base 
houses a cathode the size of a tomato 
can 400,000-volt, 
pulse hits the cathode 60 times a sec 
ond, starting a beam of electrons down 
the tube at about 4, the speed of light. 
In the first 12 inches the beam is 
traveling 180,000 miles per second 

Cavity resonators bunch the elec 
trons, and every 10 feet a Klystron 
oscillator adds enough accelerating en 
ergy to light a city of 35,000 

At 1 billion volts, electrons 
99. the speed of light 


1-microsecond 


will hit 


TV ALIGNMENT PRECAUTIONS 

Many service technicians disconnect 
the deflection yoke and disable the high 
voltage supply by pulling the horizontal 
oscillator or output tube when aligning 
a TV set. Some manufacturers issue 
warnings against this practice Pull 
ing the oscillator tube removes the 
drive from the output tube, with the 
result that the tube may be damaged 

Disconnecting — the deflection yoke 
from some sets causes the horizonta 
output tube to draw excessive screer 
current. This results in damage to the 
tube, screen-dropping resistor, or both 
The boosted voltage may also rise and 
break down the filter capacitors 


Correct alignment requires that tt 


set be operating under normal Voltage 
conditions. Removing tubes or yoke 
will cause a change in the bias and 
plate-supply voltages throughout the 
set. When a set is aligned under these 
conditions, the response curves may be 
far from ideal when the tubes are in- 
serted and the yoke connected.—R-.F.S. 
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Standard Brands + Guaranteed « Individually Boxed 


5Y3GT 185 
6AL5 1U5 
6ARS 5U4G 
GATE 6BAG 
GAUG 6BE6 
GAVE 6CB6 
GAXS 
6C4 6V6GT 
6K6GT 12BA6 
12AT6 12BE6 
35Z5GT 25L6GT 
35L6GT 


6AHb6—88e; 6BG6G—$1.44; 6BQO6—99¢; 6CD6G—$1.65 
Many other types equally low priced—include ali your tube needs with your order 
One of the largest stocks in the country! 
Min. Order $25.00. Terms: 25°: with order, balance C.0.D 
All merchandise subject te prior sale, F.O.8. New York City 


e ision Materials” 


LIGHTNING ARRESTER 


MODEL TAS Reol protection against lightning 
ond static charges — the RADIART Lightning Arres- 
ter has all the features! Fits anywhere inside or 
out... handles standard or jumbo leads... no 
wire stripping necessary. . . does not unbalance the 
line... low internal capacity. . no loss of signal 
.- internal resistance “leaks off” static discharges! 
UNDERWRITERS LABORATORIES APPROVED. 


THE RADIART corporation 


CLEVELAND 13, OHIO 


Write tor F 


ARK AY Rati Kits, Inc. 


120 Cedor St. New York 6 N.Y 


TWIN-TRAX 


Selected in International Competition 
by the Olympic Purchasing Commission 


Because of their quality, dependability 
exceptional value, Twin-Trax” R ders were 
selected exclusively for all recording and re 
broadcasting of this year's Olympic Gome 
Engineers of Finland's Purchasing Committers 
circled the globe while visiting every ma 
facturer of tape recorders and testing the 
products. They hose Tw 
Trax* to g te 
recording 4 } the 
moximun ' 
money 
> 
You, too, can wn a Twi 
Trax* Recorder, d inv tely 
chosen for the greatest re 
cording project of all time 
As Twin-Trox wher, 
will be in good company with th | f 
government agencie br stat 
schools, and critical m love who b 
made Twin-Trox* their ‘official and ex 
recorder Trade Mark ® 
Write today for Catalog = 5324 


plete specificat 


AMPLIFIER CORP. of TAMERICA 
398 Broadway - New York 13, N. Y. 


MANUFACTURING FACILITIES OFFERED 
FOR ELECTRONIC EQUIPMENT—CABLE 
ASSEMBLIES — LIGHT ASSEMBLY — AND 
ANTENNA SYSTEMS 
BY S C LABORATORIES, INC. 
Coll or Write 
BENMORE ASSOCIATES 
37 George St., Newark 5, N.J. Mitchell 31-3723 


TUBES 
| 
LIGHTNING ARRESTER OF 195.2 
tthe Price of Midget q 
| 
| 
— 
RADIOS | 7 
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ELECTRONIC BRIGHTNESS METER 


TRY WELLS 


er to measu 
amplifier tage 
wniin big. 1 
screen grid—of the first 
ised as the signal grid. It 
ynnected to the top of the phototube 


load resists An increase in the output 


‘ 1¢ phototube causes grid 2 of V1 
to yo negative and decrease the plate Fig. 1—Circuit of the brightness meter. 
ams aliat adel trom ou 


standard make, carefully inspected and through the 400,000-ohr resistor As ter through a resistance of 13,000 ohms 
fully guaranteed. Our prices are below 
market the resistor decreases and the control passes a constant amount of radiation 


Always Check Wells’ Stock First! 


Quotations and quantines wall 


the current decreases, the voltage across The collimating tube shown in Fig. 2 
grid of V2 is less negative. This causes to the phototube from a surface having 
increased current to flow through the constant and uniform brightness, even 
meter which is calibrated in foot-lam when the distance between the irfe 
be given immediately upon reques berts or similar light units. Grid 1—the and the aperture is changed—as | 
ADEL CLAMPS face-charge grid is connected as the viewing angle is intercepted 
ANTENNAS to the plate of V2 through 29,000 ohms the surface being measured. The 


Insulators, Mast Sections Since the triode 


is passing current at limating tube consists o a seri 


[ of ~~ all times, a bucking circuit is included metal diaphragms spaced inside a met 
/ CABLE ASSEMBLIES to zero the meter when no light is being tube. The diaphragms have a viewi 
CHOKES admitted to the phototube, The bucking angle of 1's degrees. Color 
cons current is provided by connecting the be Inserted as shown to vary 
CONDENSERS t 
Ou Filled Bathtub, Hearing Ard Transmitting 
Micas, Slwer Ceram, Variable Trmmer 
CRYSTALS 
DYNAMOTORS & BRUSHES 
FILTERS 
FUSES & MOUNTINGS 
GENERATORS 


= —, — 
HEADSETS 
CONS 
JACKS 
JACK BOXES ‘ig. 2—Construction of the light-collimating tube used with brightness meter. 
KEYS. Telegraph 
KNOBS 
LAMPS 


LORD MOUNTS 
MOTORS & BRUSHES 
PLUGS 
RECTIFIERS 
Copper Oude Meter Diode 
RESISTORS — All Types 
SELSYNS 
SOCKETS 
SWITCHES 
Auvcrott Micro, Switchettes, Togg'e 
TIMERS 
TUBING Fleable 
TUNING SHAFTS 
TRANSFORMERS — Al Ty oes 
VIBRATORS 
WALKIE TALKIES 


Available Now! 


riode filament battery across the me sensitivity of the instrument 


< lete signal corps stock 
listing of rtems our stock W 
rng No 200) (Lor goveramen 


and contractors only.) 


Manufacturers aod distrrbutors—a cite tor 
Catalog No. H Sol 


Write, Wire, Phone Your Requirements 


oll phones: SEeley 8-4143 


“It'll make ‘em feel at home.” 


833 W. CHICAGO AVE, DEPT. CHICAGO 27, 


RADIO-ELECTRONICS 


DRIVE-IN >. 

| =| 
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FLIERS FIGHT TV TOWERS 
Ban on “Steel Needles”—fliers’ name 
for 1,000-foot TV 


near airport control zones and air- 


antenna towers 


Ways is joint demand of Air Line Pilots’ 
and Air Transport Associations. Pilots 
and industry want the FCC empowered 
to recuse construction permits where 
intenna height or location would con 
stitute rard. Limited antenna 
heights of local TV booster 
transm Adio Warning beacons 
on all t <0 sought 


CORRECTIONS 

There is an error in the drawing of 
on of relay RY n the 
schematic in Fig. 1 on page 36 of the 


the upper se 


April, 1952, issue. The drawing shows 


a dashed line going to the normal 
closed contact on the upper section of 
the relay. This dashed line should con- 
nect to the lower of the two supply 
lines going to the controlled circuit 
The normally closed contact of the 
upper relay section is nof used 


f 
WTAOLLED CAT T Tle 
> 
+0 
<7 
| 
NO CONN TD THIS CONTACT 


Our thanks to the author, Mr. Rundo, 
for bringing this error to our attention 
The drawing at a shows the wiring as it 
appeared in the original diagram. The 
drawing at 6 shows the correction 


In the article “Practical TVI Filter” 


in the May issue, we inadvertently 
listed a reference to an articl n the 
November-December, 1949 issue of G-E 


Ham Tips. The correct title of the pub 
lication is G-E Ham News. The article 
referred to is the “Harmoniker.” 

We thank Mr. R. L. Voeller of G-E 
for calling this to our attention and ex- 
tend our apologic to the pub- 
lishers of Ham News and to the staff 

Ham Tips at RCA 


The map on page 30 of the May issue 
has white dises in the states of Ver 
mont, Maine, and New Hampshire indi 
cating that these states have v.h.f. TV 


stations in operation. There are no 
tations in operation in these 
areas so blue dis should have been 
sed. This correction is credited to 


Mr. Wm. C. Larkin, of Delmar, New 


following corrections should be 
e “Transformers”, in 
RADIO- ELECTRONICS 


power 63.9 amp, 


secondary 


primary power Vv amp, core cross- 


sectional area 2.4 square inches; prim- 


ary turns 2617; turns-per-voilt ratio 2.2; 
Sec. 1 turns 1,540; Sec. 2 turns 11; 
Sec. 3 turns 13.9; primary current 0.6 
amp. 
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BC 366 Interphone Jack Box .. 
AWN Antenna 
ARC.5 Control! Box 235 
EE.89A Telephone Repeater 12. $ 
EE-65A Telephone Test Set 
1024 Cross Point indicater 695 
TuU-8 ne Un b.2-7 495 
BC496-A Dust Revr, Con’! box, 3-6 & 6.9 Ime 75 
AN 4-A Antennas au 
Indicat 5° CR Tube New ) 
@C929 Indicator BPI all tubes New 5 
Noise Filters ame GE 
Right Angle Orive 9 
Transformers. 112 KC Double Stug Tune 
IF Transformers, (600 KC Double Siug 
MD 7 Modulator tor ARC 5. All tubes 795 
ARC.S Xmttr. Tuning Cond $042 149 
ARC.5 Amttr Trimmer 129 
Buffer or Ose Coit meters SOW 

End Link 5 or STD Socket. OEL-160 


ARC-5 TRANSMITTER COILS 
MASTER OSCILLATOR 


6029 uc 45 6030 4.5.3 MC $1.75 
603: 5.3.7 MC 65 | 6032 7-9 MC 255 
POWER AMPLIFIER 
=7247 3-4 MC 2.198 27250 7-9 MC 2.98 
LOADING 
6033 3.4 MC $i 6034 4-53 MC $1.25 
6035 5.3-7 MC 1.65 6035 7-91 MC 1.65 
SUPERSONIC CRYSTALS. Rochelle sait 450 Ea 
MOTOR. 24 vde HP. 3800 rom New $75.00 


TV LEAD IN WIRE, 300 ohms. HI-Q Le-Loss 


GIBSON GIRL. Emerg Amtr, 500 ke $12.95 

PN it 75.00 

ith and Crystal $75.00 

) 

1000 MA. 20.144 & $1.00 

Supersonic Crystal Head, 22-27KC $27.45 

Underwater Microphone, Model IR. $24.50 

Dynamic Mike & Headset Combe. New 

$3.50 per @ 

Trans. 75 00 

$17.50 

‘ $12.25 

Carbon Pile Reg. (8V-5V 235X025 

ART.13 Driver Trans. 6V6 te P-P 
DM 34 Dynamotor, 14V in 220V. 80 MA out 

Sens Relay 3.5MA. 13K ohms, 2PST. 2A $i.29 

Klixen Greaker Thermal. 354 69 

Carbon ew a9 

Tel. Tape Rolls 23¢ ea 5 $1.00 

Tel. Tape 4° Rolls 12¢ ea. 10 $1.00 


Mail orders promptly filled All prices F O B NYC 
Send M0 or check only. Shipping sent C O OD 
Rated concerns send P.O All mdse subject to prior 
sale. and orices subject te change without notice 


COMMUNICATIONS co. 


13) Liberty St New York Ci 7.8 


Eliminates interfer- 
ence caused by 


4% Short Wave...F.M. 

Hams... Diathermy 

...Atmospheric 


disturbances, etc 


TELEMATIC 
Full Range FILTER KIT 


SIMPLE — SPEEDY — EFFICIENT 
© Elominates antenna-ted interference! 
© Covers full-range both 1.F. and 
Sharper, steadier picture! 
Fewer service recalls! 
© Any filter in kit replaceable separately! 
FILTER KIT 


contains 2 Hi-Pass Filters, 4 WAVE TRAPS 
covering full range of interference signals 


Send for FREE Booklet on TV-INTERFERENCE 


they're different 
they're improved 


they're better than ever! 
Yes. Bach, Beethoven and Brahms are now better 


than ever—we don't mean we ve improved their 
music, bat we do mean we ve improved the re- 


production of their record 


ed music 


It's the new, improved Pickering Cartridges that 


give credence to this claim. Yes, Pi 
are diflerent. They re improved They re bette 


ever Pickering patented Cartridges are 


every way, by providing higher fr 


negligithle intermodulation distort hing 
characteristics, Pickering diamond stylus cartndges 
not only wear longer but more portant, they pre 
serve the musical quality and prolong the life of your 


record library 


TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
Age and Older Men... 


Come the G f¢ ve 
i I 

pr i 

for a be b on be er ser et 


START Now— PAY LATER 
Special plan tor men of 
Draft Age. | art t me 4 


bished 149° 
soo ‘Paulina. Crago 
ELECTRICITY TELEVISION 
RADIO & REFRIGERATION & SLECTRONICS 


coons, Pres. 


COYNE Sc 

| S00 Poutina St., Chicago 12. Dept. 82-814 
Send FR BOOK an feta 

| TELEVISION-RADIO ELECTRICITY 


NAME 


ADDRiI 


| 1033 
4 | © | | 
SCHOOL INSTITUTE CHARTERED es 
The 
: made it 
the A 
: 


Don’t worry about 
CHANNEL CHANGES 


Install Rocket ALL CHANNEL 
 CONICALS 


NOW AT LOWEST PRICES IN 
Boy $3.35 Stocked Array wth Tie Rods $7.40 


AMAZING ALL CHANNEL Reception 
Replace Those Old TV Antennas 


with the Famous 


Rocket 
DIRECTRONIC 


Switched 

* tte Reet 

te Power 

We Ghosts 

of Switcd Clears 

Pictere 


MOTORLESS T¥ 
ANTENNA, 


an soe 2 


$16.95 


tio 


NOW An Ali Channel indoor ~ 
Directronic TV Antenna 


<= 
¢ 
ss es te Mode 
~ 

Rocket 5 Element 
——— TV ANTENNA 
Pictures 

area 


veo 


CHANNEL 
ae enact « sired 


WE WILL NOT BE UNDERSOLD ON TV ACC ESSORIES 


OF CLEVELAND 
THE HOUSE OF TV VALUES 
| 207 Delco Building Cleveland 3, Ohio | 
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THE FUND NEARS 
$9,600 


HELP - 


FREDDIE-WALK 
FUND 


This 


the th 


month the beginning of 


xistence for the Help- 


marh 


rd year of 


Freddie-Walk Fund, and we feel that it 
would be a good idea to review its his- 
tory for the benefit of not only our 
newer reader but also for those who 


have been fe 


for se 


llowing Freddie's progress 
long that the essential facts have 


Four-year-old Freddie 


ittle Freddie Thomason 
the of 
radio technician of 
but unfortunately, 
he was born without arms or legs. At 
the time learned of his plight, his 
parents were trying desperately to give 
him semblance of a normal life, 
and the Help-Freddie-Walk Fund was 
inaugurated BY RADIO-ELECTRONICS in 
an attempt to aid them in what we knew 
would be a long and difficult and expen 


hecome obscure. I 
was born four 


Hersche! 
Magnolia, 


years ago, son 


Thomason, 
Arkansas, 


we 


some 


sive fight 


That Freddie, at four, is a healthy, 
happy youngster is a tribute to the 
faith and courage of his parents and the 
sincere interest and generosity of our 
readers, All his life, he will be dependent 
upon mechanical devices to serve him 
as arms and ees, and because he Is 
normal in every other respect, these ap 
pliances will have to grow as he grows. 


Among other things, this means periodic 


trips to the Kessler Institute for Re 
habilitation, West Orange, N. J., for 
checkups and new fittings, but at last 


report Freddie is learning to walk and 
it is hoped that in the not-too-distant 
future it will be possible to fit him with 


artificial arms, so that he 
participate the 
h he takes the 


child his age 


can actually 
activities in 
Interest as any 


many 
whi same 

t will be 
Fr eddie 


citizen 


a long, up-hill fight to help 
iseful and contribut- 


Although the Help-Freddie- 


become a | 


ing 


Walk Fund has reached almost $9,600, 
amount will be needed 


several times that 


poses with Dad | 


(LOOK! GET THIS. 
STEEL CABINET 


FREE 


With Your 


Purchase of 


KIT OF 103 ASST 
MOLDED CONDENSERS 


YOU GET: 

90 Sangamo 600 welt 

molded ime COMPLETE 
7.001 7-002 7. 003 

7. 004 7- 005. 7. 006 

10.01 10..02 7.03 95 
10.-05. 4-.25 

12 Ceramic dises ine 

001 3-002 3-005 

3-01 

One mica 500 mmf. 20KV You Pay For 
Erie Universal Hi-voltage 

cond. with 10 assorted Condensers Oniy! 
fittings 

Pius a sturdy steel utility cabinet at no add 
tional cost All 4 drawers have index ord 
holders and removable compartments Site: 6 
wide, 6 high 8 deep. drowers i% deep 


ideal for stori ing condensers 
ports. Get yours free 
Address Orders To Dept. RE-7 
Write For Free FY! Bulletin 


and other smali 


HOLESALE 


RADIO PARTS ie Inc. 


311 W. Beltimer 


BALTIMORE 


ED You 

ELECTRONIC 
EQUIPMENT 

WE PAY TOP $$$ FOR: 

RADIO CLAMPS 

TRANSMITTERS PLUGS 

ARC-1 RDS 
RELAYS 
TELEPHONE 
CONTROL BOXES MATERIALS 
INDICATORS 


AN CONNECTORS | WE BUY ANYTHING!! 
Write, Wire Today! 
Tell us whot you hove 


TALLEN COMPANY, INC. 
Dept. RE, 159 Cariton Ave. 
Brookiyn 5, New York 


eee 


PARTS LISTS 


Bills of material for most 
of the pieces of equipment 
described in RADIO-ELEC- 
TRONICS construction ar- 
ticles are on hand at all 
radio parts jobbers and 
distributors who sell the 
magazine. See your dealer 
for a complete parts list 
of any of this apparatus 
you wish to construct. 
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108 
=> 
A 
3 
\ 
q 
‘ 
‘ lie 
. 
2240 
atoc 
27sec 
FREE Catalog of Bargains ] 
e 
/ 


DYNAMIC POWER TOOL 
COMBINATION 


INCLUDES: Commins Electric 
Drill; Commins Sew Attochment 
Combination Sew Blade; Set of 


Attachments; 
Wheels; Grinding Whee! 
Wheel Brush; Steel Point Mixer 
Stee! Bench Stand; Portable Stee! 
Carrying Cove. 

Price of Dynamic Power Teo! 
Combination complete is 


SKIPPED ON APPROVAL 

NO MONEY WITH ORDER — NO C 0. D. —_ 
you buy 

if completely setistied then send $2.95 and pay bolonce 

et rate of $4.00 per month fer 6 months—Me Interest 

or Carrying Charges Added. If not completely setistied, 

return te ws, mation Recessery 

« KAPNER HARDWARE, INC 
Dept. A-43 2248 Second Ave, N.Y. 29, N.Y 


AUTOMATIC M-90 AUTO RADIO 


© Six Tube Superheterodyne @ Three Gang Con 
denser @ Powerful, Long-Distance Reception @ 
Fits All Cars, Easy installation 


Mounting Brackets Included 


© 6 Tube mode! M90 *$34.97 
© S Tube Mode! $28.76 
*anove price includes Federal Bacise Tex 


Approt. ahipping weight either radio (11) eleven pounde 
MAIL US YOUR ORDERS 
All orders filled within 24 hours. 
Standard Brand tubes 50% off list 


Fifth at Commerce Fort Worth, Texas 


Easy to make 
Saves flash bulb cost a? 


Stops action 
Build your own... * 


Sprague booklet C-703 shows you how to 
build up-to-the-minute Electronic Photo Flash 
units using the very latest low-voltage circuits 
Step-by-step instructions. Send $%¢ today for 
this invaluable guide for the advanced amateur 
and professional photographers 


47.000 WORDS 
ULAS AND RE 
You won't be 
on mon 


NATIONAL PLANS COMPANY 


19668 Broadway New York 


JULY, 


quar 
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before all involved can relax with a jo 
well-done. We therefore rye every 
reader to send in his contribution and 
what's more, to make it a point to donate 
regularly to this worthy cause No 
amount is too small to receive our sit 


cere thanks and acknowledgement, 


send in yours——whatever you can afford 

today 

We want to take this opportunity t 
make pecial mention of a donation of 
$55 received from Albert L. Andzil 
the name of the Frigidaire employees of 
Plant #1, Dayton, Ohio 

Please end your contributior arype 
or small, from time to time. Ma 


checks ‘ eu orders ete pauable 
Herachel Thomaser Addre all letter 
to 
HELP-FREDDIE-WALK FUND 
© o RADIO- ELECTRONICS MAGAZIN} 
25 West Broadway 


New York 7, N. ¥ 


FAMILY CIRCLE CONTRIBUTIONS 
$ 550.50 


1.00 


$ 551.50 


RADIO-ELECTRONICS CONTRIBUTIONS 


R 2 $8,920.16 
A 3.00 


55.00 


A W 10.00 


10.00 

2.00 

5.00 
Alt Steve 3.00 


16.00 
1.00 


$9,026.16 
Rif 551.50 


$9 577.66 


THEATER TV STANDARDS 


The Movie Industry has submitted pro 
posed standards for theater TV systems 
to the American Telephone and Tele 
graph Company. Many of their require 
ments are far more stringent than 
those now in force for commercia 
TV broadcasting. The proposed vides 
signal bandwidth is 10 me, more thar 


twice as great as the best commercia 


circuits’ 4.5 me. Signal-to-noise require 
ment for the picture ignal is at lea 
46 db for black-and-white, and 42 db 
for CBS-type color transmissions. TI 
is 6 db higher than broadcast standards 
Fading losses must be held to 5 db 

\ requirement new to TV trans 
mission is that picture non-linearit 
shall not exceed 10°, of the difference 
between black and white signal leve 
Audio transmission must be flat up t 
at least & ke, with a signal-to-noise rath 
f 50 at 


FCC hearings on allocations for thea- 


ter TV have been postponed indefinitely 
—-end— 


PROVE 


EMC 


SUPERIORITY! 


MODEL 106 


Vacuum Tube Voltmeter 
CHECK THESE FEATURES 


Specially designed for field alignment of telev and 
adio se ses dual triode balanced bridge ta 
f sa ange etely elect ne a 

Zero cente 
e es pre e t 
5 0B ranges Full scale detle 
A ts Measures resistance anges 
to 1000 megs. 1 Meg isolating re e 


DC VOLTAGE: input resistance 16.5 megs 1% meg 
per volt. Ranges 5 100 up to 3 
volts (with accessory probe 


AC VOLTAGE Input resistance 2 me Ra 


100. 300. 1000. Freque 


om 2 100 000 cycles 

OHMS. 100 10,00¢ 100.006 l 

meyor 

Compact. portable bakelite case measures 4 

MODEL 106 $35.90 
In Kit form $23.90 
MODEL KVP 30,000 Volt Probe for Mode! 106 $e75 


OPEN WIRE 


T-V LINE 4.0° Per Foot 


n 250 #. rolls boxed in free-flow dispe 


ng boxes 45¢ per any de ed 
shorter length. 219 solid pper F 
wire. Pure Polystyrene spacers. Very “ 


oss. Send post card for sample se 


Order from 


SEYMOUR ELECTRONICS 
SEYMOUR, MISSOURI 


105 
i} 
4 
SPECII 
Electronic 
(aport Dect ated ¥ 
500 FORMULAS TO SUCCESS E 
ot 
your an put them to use your 
Quit paying out anv @ollare & 
profits to manufs whotessiers. 
and dealers, when an make the 4 
game thing yourself for a few cents 
Simple instructions, | 
iN TEXT 
now or late | 


106 | People 


for dependable sound, 


ERICAN PHENOL 


OR ind Willia H. Rous, 
INDUSTRY relies om 


Kenneth ©. DeWalt, manager of GEN 
ELECTRIC'S cathode-ray tube oper 
nee 1944, 

ipped to the 

wosition of 


DEPENDABLE QUALITY 


mana- 
wer enpyineering 

he Tube De 
Robert 
Lee, assistant 


partno ent 


of cath- 
ay tube oper 


ation ucceeds 


Mr DeWalt An 


C. DeWalt 
Department 


van 


Norman Fyler joined HytrRon Rapw & 
ELECTRONICS Co 

ipervisor of De 
velopment TV 

re 
came to 
pany from Sarkes 
Tarzian 
previeu 


MPARE ATLAS N. Fyler 
oe why 


kdmund G. Shower wa 
newly formed 


named to head 
Transistor Division 
of NATIONAL UNION 
RADIO CORP 
Orange N. J 
comes to 
Union 
| Tele 
44).39th Street B oratories, 
Covede Atta: Code set up 
al transis- 
wiuction 
E. G. Shower personnel 


5000 ROLL ! i at Natu iM placed Ken 

A B E L Ss Meinken n position of 
Printed with your copy on $ 65 equipment 
white gummed paper in Red |. 


receiving 
He Was 
manager and 


515 (.reene Ave 


s headquar 
BWhive 16 N.Y 


| Merit Label Co 


ON -THE 


BATTERY RECORDER 


WALKIE-RECORDALL 


nons, for 


manager 


Tom White, sid of 
UFACTURING 
Radio's Old-Timer 


men who have been 


JENSEN MAN 
ected president 
organization 
of industry 
Dietrich, 
Cleveland rey ntative, will act as 
Kahn, president 


for 20) vears or 


secretary, an 


10-POUND PORTABLE 
BATTERY-OPERATED 
TAPE RECORDER 


te MAGNEMITE™ 


NEW DRY BATTERIES 
Inexpensive flashlight type cells thot 
last 100 operating hours 
NEW SPRING MOTOR 
Governor-controlled constant speed 
motor runs 15 minutes per Jing 
NEW PLAYBACK &. MONITORING 
Feeds directly into headphones or 
external amplifier and specker 
NEW SENSITIVITY 
Crystal-clear recordings 
feet from the microphone 


- 


gilable 


4 models ‘$225 


priced 
size 


Field recording is now as easy as studio 
recording, with the Magnemite* Portable 


series. There's a midget bottery powered 


spring-motor Magnemite” model 
recording need 
effects 


speech, music 
Write today for desc 
ture and direct factory prices 


AMPLIFIER CORP. of AMERICA 
398 Broadway New York 13, N. Y. 


MAKE 
HI-FIDELITY MIKE 


Now Only 


cr 


colone 


REAL BUY 
i = he GE Mote 


MS 30 Headset 
Matching Transto 
Headset 


ANBH 1 Prone Units 
Crysta Headpho 


Rubber Prone 


6v av 
100K 
Hea 


ion 49 37S 
10 ft 696 ‘Yoon $49 


Chip Magnets 

» Magnet mit Powert 
WRITE FOR LATEST ALNICO SUPPLEMENT 


We Jack 2% 4 1.00 
SUPER SAVINGS 
Jumbo Radio Parts mit 


395 
ac TORY SPEAKER REPAIRS SINCE 1927 
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‘cig 
| 
complet wa 4 
the 
j RM. Purinton W. H. Rous 
ine for 
were elected to ‘ hip of the 
joes every public Board of Directo 
oddress need! 
frais 
: 
rnd engineer and years 
many! a* be 
j bund every ATLA 
world 
every tnd Aarne ode 
‘ personne 
tot r ever 
the post of manager of Em- J lie 
DEPENDABLE DELIVERY: and Plant Community Relations. 
| 
he pinch of yer But 
fependubie 
4 ble to a) ATLAS users 
DEPENDABLE PROFITS: 
mpleteness of line aacellence of Swivel —_ sa 9s 
the ATLA > Whip Antenna stort ion 
Laboratorie oo loe 
‘ 
| 
a NM Mee Se 
. $2.95 
emer se 
Brus 
Portable Metal Utility 
ae Hook up Wire Speca 
Midget Plug & Jack | ‘ 9 349 
26 PL $4 Connectors io 349 
= Cabinet Oraw Sides 
$225 
$2 
Radio Hardware Treas 
Terminal Strip 
69 3 198 
Pilot Bulbs 10 39¢ 100 3.49 
29¢ 10 249 
Aid Cords 
Ainico Magnet Specials 
| Fiat Bar 79 6 425 
Block Magnet 25 
here, Picks up up te 40 
Driefease with ‘hidde mike’) Write for detasis 


ur ns rine Nhe 
new trea 
Bert Kohl was promoted ‘ tant 
sales Manager PYRAMI ELECTR 
( He 
gen, N. J 
th 
ar 
gra 
npat 
runced es 
pointment af W 
at P Lev 
Ir is advert 
ng manager 
Levisor came to 


Lewin, W and 


Savior, advertising agency 


Pyramid fron 


Norman ¢ Owen 
was nit enera 
sales manage 


WEBSTER-(€ HICAGO 


He was pre isly 
sales manure 
the dist ition 
Vision ! re 
places W. S. Hat 
ford, vice-] le 
N. C. Owen in cha ‘ 
who re 
Hobert M. Murdock, sales anager of 
the TURNER Co., Cedar Rap lowa, 
Vas appointed vice-president tn charge 


if sales. At the same time, Benno Von 
Mayrhauser was advanced t vice 


esident in charge of produ 


B. Von Mayrhouser 


H. M. Murdock 


Personnel Notes 
Ira Kamen was promoted to vice 
president of BRAcH MANUFACTURING 


Corp., Division of General Bronze Corp., 
Newark, N J. He will be responsible 
for organizing the expanded industrial 
and government sales operations of the 
Brach organization and will continue 


to handle contract negotiations for the 
company’s antenna, servo and 
other electronic activities 

Brig. Gen. David Sarnoff, 
man of the Board of Director Rabie 
CORPORATION OF AMERICA, received the 
first Annual Award of the RTMA for 
utstanding contributions t the ad 


vancement of the 


radar 


(har 


radio-tele n in- 
fustry 

Fred Voorhaar is the ne 
promotion manager of TechH™stcaL AP 
PLIANCE Co., Sherburne, N. Y., manu- 
facturer of antennas and allied prod 
ucts. Mr vorhaar had been a sales 
executive with Zenith 

Jack Poppele, vice-president and 
STATION 
New York City, and a past president 
of the Television Broadcasting Associa 
tion, added a new honor, with his elec 
tion to the Board of Directors of the 


chief engineer of 
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Skia Ele nic and Television 
Fred A. Lyman, former manager 
New York Factory D 
Branch, Du Mont LABORATORIES, wa 
ted the new 
erchar ‘ ‘ 


Mont Laborator 
N. Kirkpatrick 1 handles the 


pe t ny and expediting of a 

nine work Utan Rapbro 
H nyt ! ‘ ! 
pa eftens« ? He had 
‘ elated witt at com 
par 


Hugh W. Gaston, formerly with 
A. Juillard & Co., 
ern sales manager for KAY-TOWNEsS AN 
TENNA Co., 


is now southwest 
Rome, Ga 

Dr. Newbern Smith, chief of the 
NATIONAL BUREAU OF STANDARDS CEN 
TRAL PROPAGATION LABORATORY, Was 
awarded the 1952 Harry Diamond Me 
morial Award for his fundamental work 
n the field of radio wave propagation 
of the 


Institute of Radio Engineers 
Arthur F. Merrigan succeeds Paul 


G. Duryea, who retired as president of 


the Wirt Co., Philadelphia. Other new 
flicers are H. R. D. Biecker, vice presi 
and Thomas J. Mullaney, secretary 

i treasure! 
John H. Beedle, works manager of 


RAYTHEON MANUFACTURING Co., Wal 
tha Mass., was elected an assistant 
vice-president of the corporation 
Anthony G. Schifino was elected an 
cer of STROMBERG-C ARLSON 
ter, N. Y with the title of 
manager of the Sound Equipment Divi 


Roches 


general 


ion, which he had been managing since 
1942 

Aaron McKay was elected presi 
dent of KRYLON, IN«¢ Philadelphia 
manufacturer of acrylic plastic sprays 
He joined Krylon after having been 
yeneral manager of Walker Motors, 
Detroit 
.. ALS. Johnson joined THe RAbio 
CRAFTSMEN, INC., Chicago, as executive 
assistant. He had been 
product 
Webster-Chicago 

William A. MacDonald was elected 
president of the HAZELTINE CorRP., re 
Binns who ass 
chairman of the 


industrial sales 


manayer and manager of 


placing Jack 
position of 
Fielding S 


imed = the 
soard 
Robinson is the new presi 
Hazeltine Electronics Corp., 
New York City, the manufacturing sul 

sidiary for Government and industrial 
Laurence B. Dodds was 
named president of Hazeltine Research, 
Inc., Chicago. 

. Dr. Allen B. Du Mont, 
Allen B. Du Mont Laboratories, Inc 
was awarded the rank of Chevalier in 
the National Order of the Legion of 
Honor by the French Government. The 
honor was bestowed on Dr. Du Mont 
for services rendered to the Allied cause 
juring World War II and for his contri- 
butions to commercial relations between 
the United States and France 

William A. Hayes 
eastern regional sales manager for the 
Westinghouse Electronic Tube Division 


president of 


Was appointed 


end— 


107 


GOING OVER BIG—NEW 


DAVIS SUPER-VISION 
ALL-CHANNEL ANTENNA 
FOR FRINGE AREA or DX 
with ELECTRONIC DIAPOLE SEPARATORS 


“THE ONLY TV ANTENNA SOLD WITH A 
MONEY-BACK GUARANTEE 


10 OUTSTANDING FEATURES: 

1, EXCELLENT FOR FRINGE AREA and Ox 
RECEIVING — and broad band receiv ng wi 
high gain on all channels —2 t 

. CLEARER PICTURES UP TO 125, MILES OR 
MORE —from the station 
. GHOST PROBLEMS REDUCED or eliminated 
due to excellent pattern 

. PROVIDES 10 DB OR MORE GAIN ON WIGH 
CHANNELS where gain is needed m 

. EXCELLENT FRONT TO BACK RATIO on 


a 


channels. Eliminates co-channel interfer 
ence 
6. MINIMIZES INTERFERENCE A rplane Flu 
Diathermy and Ignition—F.M.—Ne 
Signs — X-Ray — Industrial "et 


~ 


. ELIMINATES DOUBLE STACKED ARRAYS, and 
out-performs 2 bay yagis on low band and 
4 bay yagis on high channe 

. ONLY ONE TRANSMISSION LINE NECESSARY 

.NO WORRY OVER POSSIBLE CHANNEL 
CHANGES on either high or low channe 

10. CAN BE TIPPED WITHOUT TILTING MAST 

to take advantage of horizontal wave 
lengths. 

AT YOUR JOBBERS, OR WRITE TO 


— 
DAVIS ELECTRONICS 12 
313 West Magnolia Bivd Burbank, California 
eres RUSH INFORMATION TO ME AS CHECKED 


C) Send Free Technical Data on new SUPER-VISION 
ANTENNA. 


CD Send Name and Address of NEAREST JOBBER 
Name. ___ 


Street___ 
City. State 
BDII0 Telephone Switehboards, BO100 Telegraph 
Switchboards. Power Boards EE V-F Ring 
ers. BE72 Cabinets FMIG Frames RAS REC 
KS5988, RA3I7. RAG! Rectifiers BD 
Boards, $86 Switehboards. Type CFIA CFIA 
Carrier Equipments Any ndition and quantity 
Box 752-1 Radio Electronics 
25 W. Broadway, New York 7, N.Y 


ee system co 


f 
3 


by! 
a 
‘ 

| 
; 


ANNOUNCING... 


MODEL AS-1—ECONOMY P.M. SPEAKER KIT 
Quam 6'A° P.M. Adjust-a-Cone Speaker 
with %” voice coil and capacity to handle 


full output of any singie-ended auto set 


REAR SEAT Te TTT TT 
AUTO SPEAKERS MODEL AS-2—DELUXE 6 « 9° P.M. SPEAKER KIT 


Designed by Quam Speaker Engi- am heavy duty 6 «9° P.M. Adjust-a 


eer after thorouah y igatior icapa 
ne and ity to tpu most 
ance or ilar to th powertul auto set Kit includes 
of aker the new san 3-position switch for dash 
Adju one models bring ye g. installation cable 
new ease nm, ne flocked grill screen, baffle 
) ' nce lwe plate, sponge rubber gasket 


nriority 


ify Quam and hardware 


ASK YOUR JOBBER ABOUT QUAM REAR SEAT AUTO SPEAKERS OR WRITE FOR CATALOG 


QUAM-NICHOLS COMPANY 


ALSO MANUFACTURERS of QUAM ADJUST.A-CONE SPEAKERS 
QUAM FOCALIZER UNITS, ION TRAPS and TRU-MATCH OUTPUT TRANSFORMERS 


Cottage Grove & 33rd Place, Chicago 16, Illinois 


A WORD TO THE WISE: 
Stock Up NOW at 


Low Summer Prices 
With credit controls lifted and . Ce 


TV sets available with no down 4 ~ 
payment at many dealers, it is ; ) 
natural to expect greatly in 
creased sales Lifting of the 
freeze on TV stations in many 300 OHM TELEVISION 
ports of the nation eho means TRANSMISSION 
more sets sold at dealer leve CABLES 
300. Ohm TV Leadin Wire 
finest quality Wire—is 
w at low Summer prices. With 
prices certain to rise in the Fal You Get Highest Quality and 
ts WISE TO STOCK UP NOW Top Efficiency When You Buy 
Be Protected Stock Up! Wire Products From the Dea 


er Displaying the Orange & 
SEE YOUR NEAREST J.S.C. DISTRIBUTOR Blue J.S.C. Disc!! 


You can't beat 


Radio-Electronics 


for complete coverage of 


RADIO, TELEVISION and AUDIO 


Communications 


STILL A FREE COUNTRY 


een Nearing 


ca ja 


detense 
beef is 
» many of 


away tron 


tnere are wi 
n this case 
had gradua 
ustomers away with | 
regard for others’ feel 
tomer dared venture ar 
wl wrong with his 
likely » be told he was 
hard to understand is hov 
ever up his 
time job in the first 
Speaking of people 
obs, take a look around 
anything from a_ box 
pressure ooker at the 
store, and I've seen some 
stock enough medicatior 
tor’s offic I also know 
mobi accessory stores 
buy anything down to a 
So don’t rap us part-tin 
nicians too hard, This 


land of free enterprise and ¢ 
tunity for each and every 


WILLIAM BACON 


LOW-POWER COMMUNITY FM 


Dear Edite 
I read with interest R Hawbaker 
letter the April iss f 
ELECTRONICS, and your 
to me the solution 1s 
think At the present 
permits educational ins 
erate 10-watt FM stat 
part of the FM 
operators; and 
turer Is product 
would b nple fo 
they really intereste 
t permit the 
power sta 
on a commer 
Ww operating cost 
ot fail to prosper 
FCC did not change 
could obtau 
t operated 
except 
the advantag 
mmunity statior 


and perhay 


Dear 
‘ve much “beefing 
about our rt-tim ervice tect 
ae nicians that I feel it my duty to raise : 
my Volce of the ttle 
8 
radiomen. T] of that 
| 
ore there are to« is, and that we 
vet take work Min the full-time 
ss I know one man who until a year ag 4 
ike Was running his own repa } But 
ar business dropped off to such an extent 
an that he was forced to seek « ment 
‘ins and he eventually landed at the plant 
where | work This man harped r 
tinually about is “alley echani : 
taking yorK aWay fr n ar 
plight 
les to most 
| driven | 
If a cu 
idlio, he was 
What 
to a fu 
NISION Trey You can b 
Ms, an buy 
andy oa 
| AD” AuTHORIZED 
of DISTRIBUTOR cory stor 
o 
a few aut 
f t 
re you cat 
t of clothes 
radio tect 
America, the 
jual OF 
Springfield, 
tained, perating sts 
Le : could be kept down by the use of v 
Piya inteer personnel and limited hours 
RADIO-ELECTRONICS 


_ Nat Adelman 
168 Washington St. New York 6, N.Y. 
CO, 7-609) 


OPPORTUNITY 


Ka 


Radio-Electronies 25 W Broadway New York 7. NY 


Pal 1UMENTS 


Communications 


A large number of such small sta- 
tions would give FM the shot in the 
arm which it needs and deserves. The 
FM band, with as many channels as the 


with it, explaining TV was rather com 
plicated compared with radio, and there 
were dangerous high voltages involved 
So, what happens? His set became in 
operative; he read one of those “How 
to Fix It” booklets, and proceeded to 
test his newly gained “knowledge” on 
his TV. With the set turned on he 
thumbed tubes to see if they were warm 
and lit up, just like the book said. 

In the course of this, he came to an 
innocent-looking tube—-one that sup- 
plies 15,000 volts. He can only thank kind 
Providence he is alive today. It so hap- 


PRESENTING 


the new Jerse n Brochure LOL 


20 omprehensiy¢ pages 


Top of AM band, has only one-fourth the num- 
a78 ber of stations, and is capable of han 
40 dling many more stations than the AM 
33 band due to its noninterference charac- to the 
= teristics. The present small number of 
44 FM receivers need ot be a deterrent, 
since FM sets are now available at low 
95 prices, and if the stations are there, MUSE OVE ‘i? 
. people will buy the sets 
= You have had two outstanding series ° m 
- in your magazine recently: that on com- audio hobbyist 
70 puters, by Berkeley (including the two = 
H articles on Boolean algebra); and the 
= series on the design of feedback ampli or 
4 fiers, by Cooper. In my opinion these 
1.60 should be brought out in book form as 
a0 part of your book series, as they are too = / 
Ce 
7 good to be lost in a maze of back issues pro ¢ SSIONA se 
CHARLES ERWIN COHN 
Chicago, Illinois 
65 7C5 70 SOL6GT 33 NEAR-FATAL “PIX-IT" 
6 7C7 a5 5 
as 767 231) Dear Editor 
6BA6 $5 767 1.30) 9002 1.05 Is it high time somebody with au- 
cs 7Q7 89 9003 1.2 
sees 1.25 |9006 thority put a stop to these cheap book- 
Minimum Order $15.00 lets flooding the country informing TV 
IMMEDIATE DELIVERY! owners they can repair their own TV's a 
and save anywhere from 30 to 100 
ecole. to chang dollars a year? 
WRITE, WIRE, CALL—TODAY! A friend of mine has a penchant for 5 
We Buy poking into things. When he bought a 
TV set, I cautioned him never to tinker 


ais Test O pened the flyback transformer was de- about high fidelity sound 
' t fective and the tube was delivering only hit 
' way. New enough voltage to give my friend a 
pretty fair nip. (He then decided to the Jensen Silver Anniversary 
work ' ' ‘ Speak eee an, ch ne line loudspeakers and cabinet 


should have done in the first place.) 


This man is suffering from a heart ail- of unprecedented importan 
WILLIAMSON TYPE HIGH PIDELITY AMPLIFIERS ment, and had the fivback system been everyone seeking the finest 
Pe . : KT delivering its normal voltage, I hate to quality attainable today 
\ ' think what the consequences would have 
Y 
: been. 
WE RKEVAIR) CONVERT SELE A TVVES OF It's ironic when a man spends years write for your free copy ° 
. " working and studying the art of tele- 
vision only to have his talents belittled 
by irresponsible booklets informing TV 
\NTED TOP PRICES PA owners that repair and maintenance of 
Areh StF that the service technician is a “gyp- 
per.” 
St. M JENSEN MANUFACTURING COMPANY 
4“ t Fast A t 
(While this letter is typical of many 
Tv Hea ‘ 1 received by RADIO-ELECTRONICS on the 
subject of fix-it-yourself books, the tink- 
INFORMATION $ 1 erer in this case deserves at least part 
Free List 1 ' N. Sarah St.. 8 Ml of the blame, since he had been warned 
by the writer of high-voltage hazards 
AND PM ANTENNA YAGI. CONTOAL TOE Editor) 
Lunentear —-end— 
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Best Buys 
-LETS 
| 
| alls Dis. | 


Become an 


Electrical Engineer 


MAJOR IN ELECTRONICS 
B.S. Degree in 36 Months 


j @ Radio-Television Technician 
en Certificate in 18 Months 


Hy 1954 there will be at least two positions for 

ever engineering and technician graduate 

T ( ege offers a tested plan that permits 

“ enter these vast employment oppor 

tunitie it an early date First you save 

sble year through optional year-round 

stud Second ou can receive adva ed 

cred or prior training gained in the armed 
force other schools or field expenence 
Enter Both Radio and Television 

Through This Plan 

12 months or one-third of the BS degree 

rae Rlectroni major also brings 

i the Rad Tech an's certificate An 

adided ¢ onth surse Qualifies you for the 

Rad ry Technictan’s Certificate Recent 

levelopments open unlimited opportunities 

for TV technicians and engineers 

The Proven “UNIT CHASSIS SYSTEM” 

a of teaching was 

developed here It 

breaks down” the 

\ ry tt tages 

component ot ail 

NF ty pe na makes 


4 snd are prepared 
for tuture desigt 
change including 


the advent of color 


General Preparatory Course 


‘ ntr irse is tailor-made to 
n fulfill acader 
ane ‘ eer gad onrequirements 
Terms open October Janvary myn July 
Over 48 eres te ts tror all ates 
‘ Fa ity of tratned 
pe Moder lat fortes and equip 
me tech tute and 


MILWAUKEE 
SCHOOL OF ENGINEERING 


FREE Write for 
Guidance Bulletin 
booklet, and catalog 


Occupational 
Your Career” 


Set E gineering 
8 Dept 75 N Milwaukee 
Milwaukee w 
“ Catatog for 

Your ‘ 
cares Bulleti y 
4 ' 
“ ‘ 
mechs 
8 
‘ 
' 
nebeate da cad are 


bem 


RADIO SCHOOL DIRECTORY 


pportunitie 


September Jonvery. March 
ato 


RADIO & TELEVISION 
TRANSMITTERS 
LAB. WORK EVERY DAY 
LEARN BY EXPERIENCE 


REHRIG SCHOOL 


11-13 GAY ST. 
BALTIMORE 2. MD. 
Lex. 3195 


VALPARAISO TECHNICAL INSTITUTE 
Ovet « Valpar arse 


tng 


RADIO COURSES 


@ RADIO OPERATING @ CODE 

@ RADIO SERVICING @ ELECTRONICS 
FM TELEVISION 

Preparation for Maritime, Army and 

Navy license 

Write for Catalog TE 


TRADE & TECH. 
SCHOOL 


1S W wy 23 
ENdicort 2.8117 


ROBOTS 


MECHANICAL BRAINS @® MATHEMATICS 
COMPUTERS LOGIC OTHER SUBJECTS 


PUBLICATIONS & COURSES 


EDMUND C. BERKELEY & ASSOCIATES ' 
19 Milk St., R-35, Boston 9, Mass. ; 

$1 50 

' 

Ret t ‘ 
et 

' 

' 


PROVE to yourself in 7 DAYS that you can 


PASS rcc RADIO EXAMS 
for AMATEUR and COMMERCIAL 


easily, quickly—or NO COST! 


(nly 15 Minutes & Day With This Amaring New “Hear 
and see How Low Cost Home Study Method For 
Passing Amateur Code and Theory Exams and (om 
mercial Code Exam From $6.95 
“ 4 RE 
CEIVE 

Freque ded PRE 

‘ FCC ate 
he enses ese 


AMERICAN ELECTRONICS CO. 
Dept. RE-7, 1451 Wilkins Avenue, New York City 


FOR THE FIRST TIME! 


t ‘ al yea ad at he D 
Martir b now for thet 
prey fe Y ar 
obta your first class rad hone ope 
or nae from this Opera 
tors are desperately neede ad ar 
TV ath as we he a af t 
Sex future 

He f the bes 
er t f 
Write nat 

THE DON MARTIN SCHOOL OF RADIO 


AND TELEVISION ARTS AND SCIENCES 
Correspondence Section 


1655 No. Cherokee. Hollywood 28, Calif, HU. 2.3281 


TELEVISION 


Big demand for graduotes 


8S. DEGREE IN 27 MONTHS acluding 
V engineering—VHF. UHF AM and FM Students 
sse over $100.000 worth of equipment in Jing 


Thorough ntense 
Also B.S. DEGREE IN 27 
Chemical, Civ Electrica 
neering GI! Govt approved 
March, June Free catalog 


Enter Sept 


e 
ENROLL NOW 


INDIANA TECHNICAL COLLEGE 


1772 E. Washington Bivd., Fort Wayne 2, Indiana 


RADIO and TELEVISION ELECTRONICS 


in all Technical Phases 
New Classes (Day & Evening 
Start of De June. Sept 


Ma 
FREE PLACEMENT SERVICE 
for GRADUATES 
For Free Catalog write Dept 
. RCA INSTITUTES, INC 
A Service of Radio Corporation of ane 
350 West 4th St.. New York 14, Y 


Ass. 
‘ E 


RC.52 


ts 
ELECTRONICS and 


neerir 


ELECTRONICS INSTITUTE, Inc. 


21 HENRY, DETROIT 1, MICH 


TELEVISION-RADIO 
ELECTRONICS 
COMMERCIAL RADIO INSTITUTE 
Mad. 


Education 


ara aloe 


ws Ww. 1, 
Approved by Maryland State Board of 


RADIO-ELECTRONICS 
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RADIO ENGINEERI 
'~ @& DEGREE IN 27 MONTHS 
~ Complete Radic Eng neering se Telev 
Mech vil, Elect, Chen Aero Eng Bus 
Adr Acct Extensive mode t dings 
weil eau pped bs t Preg ses Pe 
ted st ¢ ted (884 Plocement 
= Prepare now ¢ cited 
18 
TRISTATE COLLEGE 
| 
RADIO ENGINEER! 
Intense specialized course Jes strong bosis in 
| You can enter this wded. inter mathemotics. science and advanced design in 
fleld Defense ansion new and 
ies demand Gad 
ae < . Hundreds of young men each year are earning eng 
neering degrees in this recognized institution Start 
. any quarter Many earn a maior port of expenses 
n dust ente w tyition. Competent in 
‘ 
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COMMUNICATION OF TECHNICAL 
INFORMATION, by Robert M. Dede- 
rich. Published by Chemonomics, Inc., 
100 Madison Avenue, New York 17, 
N. ¥. 6 x inches, 116 pages, offset. 
Price $5.00. 


he art of communicating technica 
nformation is one that need rove 
ment-——-nowhere more than an Zz com 
munications engineering writers. Un 
fortunately, the author of this book 


seems to have paid too little attention 
to his own communication ski with 
the result that his work is far from 
being an example of clarity. Pos 


one of the reasons is that he seems to 
think of clarity as a secondary matter 
to be mentioned first on page V9 
rather than the fundamental! objective 
in improving any and all types of com 
munications. Shorter words, more care 


ful organization, and less involvement 
of thought and sentence = structure 
would have produced a mor seful 
book.— 


SIMPLIFIED RADIO SERVICING BY 
COMPARISON METHOD, developed 
by M. N. Beitman. Published by Su- 
preme Publications, 3727 W. 13th St. 
Chicago 23, IIL &', x 104, inches, 92 
pages. Price $1.50. 

This is the fourth edition of a prac 
tical work familiar to many radio stu 
dents, beginners, and expert service 
technicians. It shows the technician 
how to quickly and accurately diagnose 
and isolate the most common troubles 
in radios and in allied home-type elec 
tronic equipment without sing con 
ventional test equipment 

The first half of the book introduces 
the beginner to basic practical radio 
theory The various components ised 
in modern circuitry are illustrated pic- 
torially and schematically and their 
purpose is explained. The remair of 


Rook Reviews 


the book goes into actual circuits of 

typical receivers and explains how such 

simple devices as a pair of headphones 

and a couple of resistors and capacitors 
4 ‘ ise to quickly locate faulty 
ymponents in the set 


TEST INSTRUMENT APPLICATIONS 
MANUAL, by Edward M. Noll. Pub- 
lished by Lecture Bureau Publishing 
Company, 161 Luckie St. N. W., At- 
lanta, Ga. S', x 11 inches, 50 pages. 
Price $1.00 

This is Number 6 in the Notehook 
series issued by Television Technicians 
Lecture Bureau. It describes the opera 
tion and characteristics of the oscillo 
scope, sweep generator, v.t.v.m., and 
auxiliary equipment and gives detailed 
instructions for interconnecting and 
ising them for TV servicing and gen 
eral applications. 

The book gives directions for check- 
Ing test equipment, suggestions for 
service-shop layout, and includes a 
comparative summary of current com 
mercial test Instruments VB 


RADIOTELEPHONE LICENSE MAN- 

AL. by Woodrow Smith. Published by 
Editors and Engineers, Ltd... Santa Bar- 
bara, Calif. 6 x 9', inches, 197 pages. 
Price $3.75. 


This is an up-to-date edition of the 
license manual covering radiotelephone 
elements 1-4. The questions are taken 
from the Government's Study Guide 
The answers are clear and complete 
Diagrams are given where required 

Several useful appendices complete 
the manual. Radio formulas, extracts 
from radio laws and a list of Q signals 
are included. There is also a short de- 
scription of artificial respiration._-1Q 


“Your problem is too many standing waves.” 
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For TOP QUALITY 
PICTURES 


PERFECTION 


ION TRAPS 


© Simplest to Install 
© Stay Put—No Wobble! 
© Standard on All Leading 
Television Sets 
Write today for ful! deta 
PERFECTION ELECTRIC CO. 
2635 South Wabosh Avenue 


Chicago 16, Illinois 


New! Up-to-date! 


ag TELEVISION 
SERVICING 


by Wolter H. Buchsbeum 


Get th ew 
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USE IT 10 DAYS FREE 
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PRENTICE-HALL, Inc., Dept. M-RE-752 
70 Fifth Ave.. New York 11. N.Y 
f ‘ 
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=| 
Wire ne River, Minn 


KADAK AND ELECTRONIC NAVI- 
LATION, by G. J. Sonnenberg. lub- 
lished by DT) Van Nostrand (Co... Ine 
New York, N.Y. inches, 272 
pages. Vrice 86 ee 

4 ranehe ‘ ‘ ocation are 


here } ide 


explain 
propagation 


tem then 


nte 
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ectror 

Loran during 

In another place, 
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tlow Actual PPI 
pattern are in 


radar 1Q 


STAN-BURN 
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46 00 Fr 


CATHODE RAY TUBE SPECIALS 
ve t* sia es i 4A 


TRANSFORMERS 
DEFLECTION YORES 
SPECIALS 


AUDIO DEVICES TAPE IN STOCK 


1697 BROADWAY * NEW YORK 19. N.Y. 
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FERROMAGNETISM by Richard M. 
Bozorth. Published by D. Van Nos- 
trand (o., New York, N.Y. 9 
inches, 968 pages. Price $17.50 


magnetic 
materi of magneti 
theory are a 
volume vid dat r physicists 
practic: appl tlons for engineers 
Re« ly develo ferromagnetic ma 
terials have found wide application in 
the field of i They 


ilted in 


have re 


speakers, trans- 


former and cores, record 


Ing tapes, instruments 


The book four parts 


Part seribes basi oncepts of fer 


romagnetism, It followed by a full 


description and numerou diagrams 


relating to modern high-permeability 


materials. Composition, methods of heat 


treatment, and magyneth 


properties are 


given, Stress, pressut heat, and mag- 


netostrictive conditions, magnetic reso- 
Part 3 
Part 


magnetic 


nance, and aging ssed 


details vVariou nagnetic theories 


1 shows 
forces and fields 


how measure 


A comprehensive index and a_ well- 
locat- 
appendix 
and their 


high-permeability 


contents aid in 
ing a desired subject The 
lists known 
teristics, 


arranged list of 
elements charac 
materials, 
materials, and var- 


constant 


permanent-magnet 


lous physical 


FEEDBACK, by Norman H. Crowhurst. 
Published by Norman Price (Publish- 
ers) Ltd., 283, City Road, London, EC. 
England. 5', x &', inches, 64 pages 
Price 3 shilling rs Sixpence. 


This little hook No. 2 in the au- 
thor's rok It 
Iv p 


calls 
work, 


can 


ractical 


explaining clearly what feedback 
do, where and how, 
tions are The re 
that the ce 


the book also acts as an 


and what its limita 
only add 
and that 
ntroduction to 


lewer can 
script is exact, 
more complex ma al. It 
Nyquist d 


understandable 


explains the 
In terms 
tech 


agram ple 

average 
hiclan, a new feat 
The practica 
technical 


ADVANCED ANTENNA 
by Sergei A. Schelhunoff 

John Wiley & Sons, Ine., 
N. ¥. 6 x 9 inches, 216 

$6.50 


PHEORY, 
Published by 
New York, 
pages. Price 


advanced 
by an au- 


ween anten 


and trans 


concerns 


node (wave 


tenna Subsequent 


chapters a Intepra equations, 
naturs 0 ath pheroidal and 
The 
severa 
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mathemati 


"Send for these Bargains & 
SAVE MANY DOLLARS 


3-TUBE 
PHONO 
AMPLIFIER 


\ a's 
watt output—completely wired with f 


contro 


tone 
ROSE Cash Sover 


TUBES (f 

50L6é OUTPUT TRANSFORMER 

SPEAKER 

SPEAKER 5 

SPEAKER 6 PM 

PHONO PICKUP 

MOTOR & TURNTABLE 78 RPM 

MOTOR & TURNTABLE. 3-Speed 

HI-FIDELITY PICK UP with ¢ 

tridge & 2 permanent needie 
Terrific Value! 

RECORD PLAYER 

BASE 


78 RPM 


Save More! Order 3 for $2 49! 


Save More Than Malt 
JEWEL TIPPED PERMANENT si 
NEEDLES 
Ruby tip. list $250 $11 90 
Sapphire tip. list $5.00 ea 1.4) 
3-Spred. jewel tip 
list $2 


69 6SN7 99 
MINIMUM ORDER $5.00 25°, de th 
balance COD Include postage with © All mer 
chandise subject to prior FOB New York 
Prices subject te chan 


' THE ROSE CO 


OF YOUR 


HIGH FIDELITY SYSTEM 


Rek-O-Kut’s Model T-12H 
the “CADILLAC” 


of the 12° Transcription Turntable Fielo 
is again in production and will be 
available through your regular oe. 
REK-O-KUT offers a complete range 
scription turntable models to matct 
ty equipment Each REK-O-KUT Turntat 


‘ and 


] gineering specification which enabi esy 
p appropriate unit to match your 


MODEL 743 
3-Speed 12” Turntable 


induction type motor, de- 
signed for smooth, vibration- 
free operation. instantaneous 
speed changes without stop- 
ping turntable or removing 
disc $54.95 Net 


MODELS 1-12H & 1-43H — 2-Speed 12” Turntables 


Recommended for use with ULTRA HIGH FIDELITY 
Amplifiers and S$ © Systems. The only 12” 
Turntable that meets N.A.B. specifications for 
speed regulations and Wow content 


| MOTOR | Meise Level SPEED | PRICE 


$119.95 


Synchronous 78-33'5 
+ 4 4 


Hysteresis 


Syachroneus| ~S0DB | 45-33% 


| 


-4008 


$119.95 
78-33% $84.95 


45-33% | $84.95 


REK-O-KUT CO. 


38-05 Queens Blvd., Long Island City, N.Y. 
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Book Reviews 


PROCESDINGS OF THE NATIONAL 
ELECTRONICS CONFERENCE, Vol- 
ume VII. Published by the National 
Electronics Conference, Inc., Chicago, 
Ill. 607 pages, 6 x 9 inches. Price $5.00. 


This volume presents a large group 


of papers given fore the seventh an 
nual conference held in Chicago, Octo 


ber, 1951. A wide variety of subjects 


is covered. They include servos, tubes, 
audio, h.f., magnetic amplifiers, micro 
Waves, circults About 80 articles are 
included. 


For the most part the papers are ona 
high technical level and many articies 
involve advanced mathematics. par- 
tial list of subjects would include pho 
toformer desig! low level magnetic 
amplifier, economical syne clipper, per- 
formance of the Vidicon, X-ray Roent- 


gen ratemeter, charts for coaXxia ime 
probe measurements, an elec tronic mu 
sic pruise and transients tt ystem 
analysis 1Q 


PRIMER OF ELECTRONICS AND 
RADIANT ENERGY by Don Caverly 
(Second Edition). Published by Me- 
Graw-Hill Book Co., New York, N. Y. 


3!) x & inches, 343 pages. Price 35.50. 

This prime satisfy the curiosity 
of the layman. provide a good back- 
ground for the student and serve as a 
refresher for those who have fallen be 
hind in their knowledge of electronics 
and physic The treatment nen 
technical. No knowledge of the ibject 
Is presumed 

There are four parts: electricity, 
magnetism, radiation, and tubes. The 
book starts with elementary concepts 
of particles, then proceeds to batteries, 


generators, and transformers. The third 
part covers the most ground. It contains 
interesting discussions of subjects such 


as polarizat! n light, dielectric heat 


ing, ultrasonics, radio, color TV, radar, 


chain reactions, A and H bombs. The 
fourth part describes radio and special 
tubes, including infra-red lamps, or 


thicons, thyratrons, magnetrons, and 
cloud chambers 

The author tells an interesting story 
in a clear and readable manner. Photos 
and diagran are included throughout 


1Q 


end 


“Aha! to have fixed it—orhavel?” 


JULY 1952 
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Cut TV trouble-shooting time 
with this NEW Gernsback Library Book 
A 


128 pages 


58 illustrations 


Compiled from the ex- 

periences of practicing 

service technicians and 

the servicing notes of manu- : 

facturers by the editors of %& Only $1.50 


RADIO-ELECTRONWICS 


TELEVISION TECHNOTES was specially planned to save you time, money and effort 
in tracking down the hard-to-find troubles that crop up in TV sets. A collection of 607 
actual case histories of persistent and frequent troubles found in models made by 27 
manufacturers, it is probably the most valuable practical work book on television ever 
written! You can save yourself hours of time-consuming routine trouble-shooting by 
learning from manufacturers’ own tips and from the hard-won experience of techni 
cians like yourself who have run into the same bugs. For the amazing low price of only 
$1.50, TELEVISION TECHNOTES gives you a priceless collection of servicing date 
which is bound to help you save time and show up in increased profits. Check this 
list of helpful features from TELEVISION TECHNOTES—then order your copy today 


y-——— Just a few of the troubles TELEVISION TECHNOTES will help you sole! ecm 


Adjacent channel interference * Horizontal jit vertica yn stabilit te 
ter © Excessive picture height * Horizontal tec tubes © Arcing * ineflective og ° No vert 
ng or bending * Veiling * Sync buzz * Vertica weep * B coming picture * Noise in picture ° 
foldover * Horizontal sync instability * Vertico Loss of vertical ond horiz 4 Acie 
bars in picture © Hum Poor contrast © Insuf ertical size ° N a 
ficient width © Increasing sensitivity in weok eft-hand bulge ° ° 
signa! oreas * Curvature at top of picture * Vertical jitter * Blocking ‘ g signals © 
Horizontal wiggle Vertical roll in fringe creas ear 
Block eft side 
picture Arcing in vertical output stage * Vert c 
Microphonics * Horizontal pulling * Horizontal effect * Neck jow termittent > 
otor radiation El.mination of retrace lines * tear ovt Critica ronte swee 
Audio buzz * Horizontal toidover * improving sng 
Other popular GERNSBACK LIBRARY BOOKS you'll find helpful 
Fundamentals * No. 45—$1.00 Practice! Disc Recording No. 39—75- 
Course * No. 44—$2.25 Amplifier Builder's Guide No. 33-—50- 
Mode! Control by Radic « No. 43—$1.00 Advanced Service Technique * No. 32-—50. 
High-Fidelity Techniques * No. 42—$1.00 Rodio Questions & Answers * No. 31—50, 
Public-Address ie * No. 41—75¢ Unusual ented Circuits * No. 30-—50, 
The Cothode y Oscilloscope * No. 40—75- Hondy Kinks and Short Cuts * No. 29-——50, 


SEE YOUR DISTRIBUTOR OR MAIL THIS COUPON TODAY 


RADCRAFT PUBLICATIONS, INC. 
25 West Broadway, New York 7, N.Y. 
Enclosed is $ for which please send me postpaid the books checked below 
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INFRARED SNOOPERSCOPE 


CIRCUIT BREAKERS 


$i 6e 106 for 815 


fue 10 for $8 
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far 10 tor $7 


“SELENIUM POWER SUPPLY 


sio %s $20 00 


FULL WAVE BRIDGE SELENIUM RECTIFIERS 


wits te 
220 360 234 Git 
aus 25 00 
ers 12 00 45 00 
so 1600 $2 50 
16 20 24 00 
46 Go 41 
a4 16 00 
455 45 00 
CV 
‘ e $53 os 
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RECTIFIER TRANSFORMERS 


er 


SOUND. vowens® 


aan 
“ete ‘ tend va 
$i 25 


new LITE LIFETIME PHOTO- FLASH 


$41 
‘ 

$69 95 


PHOTOFPLASH PWR SUPPLY KIT 


on 


PHOTOFLASH CAPACITORS 
fo * 2 
$5 os 
648 $795 
OM ACEWMENTS were O8Tans 
‘ on 


wire SUNFL ASH ruses OPERATING 
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Siena 
“ ‘ ‘ ” 
beg 6s 
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aes 
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New Listin 


| TUBES 


Every Month 


Stenderd RMA Warranty We 


give you low 
merchandise 


Here is only & partial listing of our lar 
may order popular types not listed at approx same 
Note Specials in Light-face Type 


savings 
A2 

O62 

ol 

1A7GT 

1AE4 

183GT 

1N21 

1N21-8 3 

1N23 

1N23-A 2 

1N23-8 3 


ow prices 
ond service 


35 6CD6-G 
45 6F6-M 
7C oF? 


nsistent with quality 


65 59 
86 12AV6 $5 
45 12BA6 69 
1.2C 12BA7 90 
65 12BD6 1.25 
1.00 45 
12SA7 75 
49 12SF5 70 


endeoror 


stocks You 


59 6S$J7-GT 
5V4G .99 
5x46 .85 6SK7-GT 
SY3GT 49 6SL7-GT 807 
5Z3 89 6SN7-GT 59 GE872-A. 3.50 
6AB4 791280 80 
6AB7 .59 1616 74 
6ac? 60 1619 30 
6AG5 60 1624 1.40 
6aG? 45 1625 40 
.45 1629 30 
6AJ5 95 2050 148 
6AkK 65 5608-A 3.95 
6AKe 75 5654 2.50 
6Al 75 5910 75 
6ANS 80 9001 1.35 
6aQe 80 9002 80 
OARS 4.95 9003 1.10 
7.959004 39 
6AUSGT 65 9006 39 
ile 79 1\9AP4A 
6AVe 75(G.E.) .45.00 
688 75 
Carter, 6 V. Dynamotors, in original cartons 


Brand new—400 VOC 


14 «3 


@ 375 ma 
Orig. Price $71.40—Specia! $28.00 


Only 7 


UNIVERSAL 


the first time 


are a must for 
Rectifiers 
AC input © 
following 

2 Amp 


labs oee 


to 20 


asional users 
ull hook-up infor 
ta 


mation 
volts RMS 


Des tor 
Order in the 


SELENIUM RECTIFIERS 


Full-Wave Bridge Types 
Rectifiers are new & 
We manufacture special types of 


All our 


overnight rectifier service. Write—Phone— 
Wire! 
Current 1814 3628 54 42 130 100 
(c Volts Volts Volts Volts 
. $2.10 $8.95 
2.20 3.60 6.50 10.50 
3.75 6.75 8 
5.00 8.00 13.00 32.00 
6.75 12.00 20.00 45.00 
8.50 16.00 25.50 52.50 
13.6 24.00 36.09 90.00 
24 Amps. 16.00 31.00 39.50 98.00 
30 Amps. 18.50 36.00 
36 Amps 25.50 45.00 


" ’ 
she a ‘ 
Ma 
PRI- = 50 amp second $39 
@ PRI- 190 Amp SE $59.95 
ey PRI SEC 0.5 13.5 
and @ 4 AMPS Herm Sealed $6.50 


our specs 


Guaranteed one year 
rectifiers a 
FAST 
yn Small and Large Quantities 


We stock over 100,000 Selenium Plates for 


DELIVERY 


RADIO-ELECTRONICS 
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A Buy! 
STORAGE BATTERIES 
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: 1X2-A 89 67 75 25AV5 1.25 
287 75 6K6GT 66 25896-GT 79 
2021 1.25 6K7-M 25L6-GT. 
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3.19 6L7 98 3585 49 
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Fast Fit for the Job at Hand... 


Round-Shaft Volume Controls 


CUSTOMER-PLEASING RESULTS... 


Longer lasting resistance element evel iw 


extremes of temperature and humidit 


Better and more accurate taper 


START FAST. ee FINISH FAST. ee sulting from precision proce ner miethand 


@ Because of the wide and easy adaptability of No pigtail connmeetior to break } k 
Mallory Midgetrols. its easy to stock—or get Mallory = exelusive slidin 
fast from vour distributor—just what vou ENERA quiet operatior 
eet o do vo ob 
need 1 lo your j Minimum wobble with Mallory ex e tw 
Round tubular shaft designed and built for point shaft suspension 


fast. easy and accurate cutting. 
Factors tested \( switeh may he attached 
instantly without disassembling control 
s Speeds adaptability to both ~plit kKnurl and 


flatted type knobs. 


So Versatile are Mallory Midgetrols 
—both standard and dual—that they 
reduce by 10° the cost of inventory 
needed to service the 10 most popular 


makes of radio and ‘VV sets. 


ee) Every Mallory Midgetrol is packed with two shaft ends to 
= for either split knurl or flatted 


make it easy you to use 
type knobs. The Mallory Midgetrol line, in addition to round 
shaft standard controls. includes dual concentric control 


that offer fast, easy assembly in five steps without special 
tools. Front and rear sections are factory assembied nd 


inspected, AC) switch attachment is easy. 


MALLORY 


CAPACITORS « CONTROLS « VIBRATORS «+ SWITCHES « RESISTORS 
RECTIFIERS VIBRAPACK® POWER SUPPLIES « FILTERS 


"Seg. US. Pat. Off 


APPROVED PRECISION PRODUCTS 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, 


‘ 
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1. The machine that grinds the die. 


«» The die that forms the cathode sieeve. 


Take a look being born 


AL ACCURACY of the 
cathode sleeve'is a vital factor in 
providing top-quality tube perform- 
ance. And cathode-sleeve accuracy 


begins with the forming die. 


What vou see above are the two 
sections of a typical cathode-sleeve 
forming die, just as it is viewed by 
the die maker through a 40-power 


microscope. The die is finished in a 


“profile grinder” which employs a 
50-to-1 pantograph that traces a tem- 
plate and precisely guides the grind- 
ing operation. The result is a die 
accurate to better than one ten- 


thousandth of an inch! 


Such painstaking precision finish- 
ing of dies used to stamp, punch, 
and form critical tube parts is one 


more step contributing to the top 


quality of RCA Tubes. In 
this way, RCA closely guards 
its own reputation for quality 
...and yours as well. 

With RCA Kinescopes, as well os with 
RCA Receiving Tubes, TOP-QUALITY 


CONTROL mokes 
the difference. 


(PP RADIO CORPORATION of AMERICA 


HARRISON, TMKS. 


ELECTRON TUBES 


he 
— 
’ a 3. the cathode sleeve that helps moke the tube. 


